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PREFACE 


Tins DOOK IS AN introduction to ecooomic gco^pliy It has been written 
chiefly loT the student who lias had access to little or no geography since 
childhood and is designed to provide him with both an insight into the fl<.ld 
ol economic Rcography and a bcUer undmtanding of the toroples and 
tense world in which we iKe toJav These objectives are by no means 
unrelated os w e shall verify in succeeding chapters 
Economic geography lias ties to both economics and geogTaph> It exists 
as a subject of study chiefly because of a need to reeognire and understand 
more fully tlie location and functioning of economic acbvi^ in a world 
that vanes so conspicuously from pbee to place in lioth hitman and natural 
features In Uie past, tlio field of economic geography lia* been somewhat 
of a collection of loosely related facts father tlian a unified body of tliought, 
but much work has been done recently to sift and refine its subject matter 
No small part of that wxirk lias involved the incorporaHon of more economic 
concepts into t subject which has its oldest and deepest roots In geography 
This xxjlume is fntmiled to reflect both the newer cllort and the lastiog 
ijualitles of tlie Trlds earlier content In the Introduction and Parts One to 
flireo the world patterns of selected t>T>es of economic activity, os well 
as selected human and natural features assoaatid wiUi that aetivit), are 
mapped and examined Some national regional and local patterns aim 
are considered. Wierc possJhlc, the crplonations of those patterns mdude 
specjDc pnndpla or llieoncs Caro las lieen taken, however, to avoid the 
forcing of a valid explanation into an imvenBeil law or principle Part Four 
a separate section Irrding energy, is an ionov-ation to textbooks in economic 
geography Tratbtlonally iruinimate energy has been eonsidercvl a band 
ma-den die nviiwifoctwnng will* wluch it emerged from tlve early and 
malure pliases of the Industrial Revolution and with which It still U closely 
associated llowcvw Inanimate eoenjr mnv b used so extensively by 
several economic acUv Ities lliat it cunnot be divcursed logically In ibe nuntt 
facturlng section alone In Part Fl'etlve approach shifts from the general to 
the sjiecific Tlicrr single commodities are used as instnimenls wxlh which 
to probo deeper into tlie books central themo that man, viewing the world 
tltfougli the eytglaiscs of his own odtorc pick* and clwiaves from a varied 
natural endowment to satisfy his laHlless economic needs and wants Only 
a comparatively few cwnmoihue* are examlntxl In detail !>eh exempllfict 
some iiarticular asi>ect cf llie location aD«I fontlionlng of ifie worlds 
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fconomirt wnlhin ihe world"* cultural and natural setting. Other commodi- 
bes which arc important quantitatively but which are analogous to a 
selected commodit}- as to manner of production and utilization, are givra 
shorter treatment Such a policy av-oidU tlie snares and pitfalls which all too 
frequently transform textbrohs into encyclopedias. 

concern with economic activity it not limited to tlie traditional pro- 
duction and eidiange. Consumption Is presented as a major activity in the 
Introdurtion, Is discussed more fully in Chapter 3. and is never f*r from 
the forefront of considerabon. Economic geographers are bcsmning to 
gis-e more attention to consumption, and its treatment here it in beeping 
with a mctliodological trend. Attentiwi also is given in approprute places 
to the service activities that are becoming increasingly important in tech- 
nically advanced economies and in some underdevelop^ e c onomies as well 
Throughout the boob, the stated or implied focus of cmpliato ts upon 
men who. wlicUier initiating monumental economic, pohb'cal, “il social 
movements or merely stnving for physical etistencc. is a paramount force 
in elianging this changing world. Tlie non-Communist and Communist 
groups of nabons. the lodinically advanced and underdeveloped economies 
of both group*, the declining colonial systems, the growing number ol 
sovereign states-thesc are but a few of the ingredients of economic 
geography resulting from present and past human decision and Interaction. 

Kevi^eless, the natural environment cannot be overlooked, "'e have 
devoted a section of the book to that environment, not as an entity*, but as 
one basic part of the field's subfect matter. Among the objecbvCS Is appre* 
ciation of the subtleties of natures vaned endowment— subtlelie* which aD 
too frequently are abstracted into a tnte sentence, or even a phrase. Tlie 
inclusion of this section b in keeping with a firm conviction that the dcvelop- 
meot of ruch an appreciabon by the student is one of the most necessary 
objectives of a course In economic geography. 

If it 1$ to be of value, a textbook in economic geography must contam a 
generous supply of numerical data. These have been procured for the latest 
possible year— usually or 1939 for United Nabons infonnabon. and 

later for data from sources published by individual nabons. WTicre earlier 
years are used, they were the latest avudable at the lime the book went to 
press or the drawings to paper. 

The book b designed for use m both singlc-tcrm and fuH-year counes. 
Instructors in single-term courses who wish to emphasize the commodity 
approach will find the seebon on the roles of selected commodibes to be 
relatively self-sufficient To help make it so, three short explanatory diapteis 
have been inserted there. Ibese are Q^pters 16. 24, and 23, treabng. 
respectively, agnculture, mining, and manufacturing as econo m ic activities. 

A debt of gratitude b owed to many associates, both professional and 
otherwise. The earli«t ideas received stimulating comment from Professors 
Jesse H. ^^’heeler, Jr., J. Trenton Kostbade, «riH Philip L. IVagocr. Initial 
flrafts were further unproved by reactions from Prrfessors Chauncy D. 



Hams, Harold M Mayer, Raymond E Murphy, Wesley C Calef, Clyde F 
Kohn, Neil E Salisbury, and George Morphy Particularly valuable com- 
ments on late drafts came from Professors Richard I Ruggles, Donald J 
Patton and Howard J Nelsoq Mr Philip A True offered excellent sug- 
gestions throughout the WTibng period Also Important have been opinions 
from Professors Clemens Thooian, Duane Hill, Thomas Bonntr, and James 
Kenyon Professor Arthur fl Robinson kindly granted permission to use 
the Flat Polar Quartic Equal area Projection, which he had adapted for use 
in another book and which the author lias altered furtlier, however slightly, 
for use as the base for most of the world maps in this volume Also Figures 
5.1, 6 1 6.5 and 7 1 are modeled alter Plates 2, 5 6, and S of Elements of 
Ceogrophy by Vernor C Finch, Clenn T Trewartlia, Arthur H Robinson 
and Edvvm H Hammond (New York McGraw Hdl Book Company. 1957) 
Professor Donald fludson and representatives of Encyclopaedia Bntannica, 
Inc, kindly granted permission to use tlieir transportation maps and to 
adapt them to the three-color form of (h& book The Office of Area Develop- 
ment of the Department of Commerce made available some of Uicir pubbea- 
boiu for inspection and use Their eseellent published dassificaffoa of 
county by county distnbuboo of specific industries in the United States, 
based on a speaal tabulation from the 1954 Census of Manufactures, has 
been the source for the several maps of plant sire and location The OiBco 
of the Geographer in the Department of State has been extremely helpful 
Tlie Foreign Statistics Section of die Division of Foreign Activities of the 
Bureau of Mines also has given excellent cooperolioa Mrs Glara Louiso 
Lewis and Mrs Virginia Callabue have worked long and arduously in pre- 
paring special material Last but by no means least, Mrs Evelyn Z Thomaa 
and ^rdon R Thoman have been most helpful— and patient Tbe author, 
alas, must assume responsibility for any errors or defictenacs 
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■niF SUBJECT ^^Arrcn or Tnis book may be eerrER unoekstood bt cqnsideh 
Ing the etymology of the term economic gcograplit/, in wluch there js an 
atljechve from one field of Lno\%ledge anti a noun from another Tlie adjec- 
tive is from economics, a specialized soaa] science focused primarily upon 
mans efforts to cam a daily Lving— upon Ills attempts to provide himself 
and his dependents with food, slielter, clothing, and if Fortune smiles, a 
few Jimiries ’ Afan is hom a creihire of need As fio matures, svanf is added 
to need Economic needs are spontaneous and, in their crudest sense, 
limited Man. like all living things needs a minimum of nounsliment. like 
some other living things he needs a ^-pe of shelter, and, unlike any other 
living being he needs essential clothing Economic uanls, bouiver, are for 
noncssentiati and hence arc limitless Unlike basic needs, wants arc not 
spontaneous and not cliaracterlstic of the knver animals they anse not 
from an inner desire for preservation of scIfor^iOCTes but from a desire for 
satisfvetion aliove tlie lin'd of absolute necessity To satisfy his matenal 
needs and wants man consumes To consume, he must Erst proilut'c In 
eaming lus daily living man llius attempts to satisfy os many as possible 
of his matenal needs and wonts ly producing goods and transporting them 
to places of exchange and ultimate consumption Economic wants arc not. 
however, restneted to goods To a limited degree in tlio simpler societies, 
and to a greater degree in tlie more fechmcaJJy advanced societies, an 
economy is expvctetl to provide specialized services These include a sub- 
stantial number of professional, trade, transportational, administrative, and 
otlicr sen ices Basi^lj , economics 1$ a study of man s attempts to maximize 
his ulihzation of both goods and scniccs 

Tlio noun in the term economic geography denotes a broad field of) 
knowledge that has arisen largely from mans cunositj about his own'' 
community and the world bi^ml tliat community It involves ques t 
hons about other men and societies, about their ways of life, and 
about the natural surroundings Jn vvhich they live. Fundamental!) , it is 
a consideration of oreas, the many aieos that make up the eartlis surface 

> Zconomici li a]>-n defined by some •uthomlet as a study of llx* alloealloa of 
rrsourves— of the tebttve apportlomnnil sinong sD men of all oslural and biimnn sih an 
Ugev avalliible to s given dvlUwliOn si ■ gnmi llqw Suth n definition h nor iniukcdly 
unlike (be one offered in ihU book (n fining ■ being mnn in effect fct tnaximlzinj; hu 
vb.-iie tit a vaiUblc r«ouic«. 
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on the basis of cnfcna oanoemiog man himself, 
bs oJtures, and his natural environment The areas 
studied bv geograpben may bo smaller tlian a por- 
tion of a Milage or larger tlian an entire continent 
Indeed, the largest area of geograpliical concern is 
the earth’s entire surface In studs mg an area, some 
geograpliers may be primarily interested In its in- 
fubitants, others in its culture or eisifttahon. and 
yet otliers in its natural cnuronment. If all tjicse 
geographers work together, they should be able to 
dc%elop an understanding not only of tltc liuman, 
cultural, and natural features of that area but also 
of pertinent interrelationsbpi among these features. 
As a group, they should also be able to note the 
timilanitei and dtffertmcet between tlie area tlicy 
are studying and other arras, near and far, on the 
earth's surface. Geography Is tliereforc not so highly 
spcaalizrd as economics but ettends to both the 
natural sciences and tli« social sciences. 

THE FIELD OF 
ECONOMIC GEOGRAPHY 

As implied by its fade, tlie field of economic geog- 
raphy IS related to botli parent illsciplines. From 
econonucs it derives a primary consideration for 
man's production, exchange, and consumption of 
commodities^ concern, in oUier words, for tlie 
methods used by man Co gain a IniDg. Ecoooouc 
dtftnbuhon’ traditionally 1^ been of only indirect 
interest in economic geography, but it is becoming 
more important. To a somewhat limitod degree, 
economic geography Is concerned with services as 
well as goods, but less so than economics is. From 
^ography the subject receives emphasis upon the 

* Tbe wcnl ^uf rlhutuxi has diSemit mnimigi to differ- 
est fields. In economics, il irfen to the respecthe shares 
which different groups m a Ktatty reemv of sQ goods pre- 
doced sod services reodaed. In biismess orgaaizatjos. it 
refers to the actual transfer of comttnditses Etct places of 
pfoductoo to those of eonsoaijaioo. (Ao cconnmist mchado 
this hraetjon ia hts term pmfucfion ) la geography the term 
dirtrshoTicn bos an entirely different denotation, here ft 
cates a «pst»l panen of feahires as eipressed. for ctampk. 
IS the phrase ”the distrihubon of eitJes la the UnSed Sutea." 
The word wiSl be used in a3 three »-»yi in lids book, t« 

its toeanmf should bo dear from the cjoiert 


many areas of tixt cartlt. and upon the human, 
ailtural. and natural components of those areas. 

Efonomlc gcogrtfp/ti/ maybe defined, ibereforc. 
as an inquiry info the production, exchange, and 
consumption of goods by people in different areas 
of the world. Particular cmpfiasis is placed upon 
tlie location of economic actiMty— tipon asking just 

why economic /{inctions are situated wJiere they are 

tft tlas world llistoncal as well as current consid* 
erationi are important, tlic former especially as an 
aid to understanding (be latter. 

CormimpHon 

Ccns^imption Is tlie using tip of commodities * The 
goods consumed are iisu^y grouped m two ede- 
goncs. ronnimfr goods and producer gpods The 
fint arc utiLzed mainly by fndri-fduals and include 
such items as food, shelter, clothing, and other com- 
modities used directly to satisfy jnaB’i needs aod 
wants. Being consumed by individuals, coasumef 
goods are found in all societies, ranging from the 
prinutise to the complex. Producer goods, in con- 
trast, are consumed in the act of further prodnetioa 
and fndude tJic raw matcnals and tools of produc- 
tion. Tliey are not consumed directly by individual* 
but arc intended to facilitate production of con- 
suroer goods Currmtly they are restricted Urgelv 
to societies uung tec^cally advanced tools and 
methods. The total volume of consumption for any 
nation involves both consumer and producer goods 
mer a gi»on period, and, for the entire world, it 
necessarily inciudes all materials tiscd up directh 
by die world’s inhabitants, plus the wear and tear 
on the world’s instruments of production. 

/VorfaefATH 

Production is the fashioning man of producer 
and cousumer goods, chiefly from natural resources. 
We consider here that there are sixprodueficeoceo* 
potiom: agriculture, grazing, forest-products indus- 
tries, fishing and hunting, mimng and quanymg. 
and tnamifachmsg Allliough these arc well known. 

* Uaicss othowap notnl. eonrumption is med in dm 
hncA in its fveadrst possiUc mterpreUCion as sywJoymo"* 
With daappeanrer, axid inchida waste as weff as (ue. 
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they are dcCntJtl below because some arc uwl In a 
particular sense in this liook 

Agrfeulfiire Is here (JefljwHl as tin growing and 
raising umler human stipersnsion, of plants and ani 
mall Resides the more common activities It in 
cliidM truck gardening, planting niul harvriUng In'C 
crops, planting grasses and legumes regularly for 
either direct harvest or pasture raising foh in /aim 
pinids, and raising mink on mink firms 

Croiing Is licre considered as tlw nse of nafti 
tal vegetation for animal forage the onimab lieing 
under shrect or indirect human supers mon In some 
pbces the natural forage may be rwectlei! by man 
but such rneeding is not done regulirly 

Forest jiriv/urli indnirrier are here considered 
to involve live gUhtnng b> man of tverv nafuraf 
forest product useful to him Timlicf naval stores, 
late* maplo sirup cinchona bark eamauba was, 
palm leaves rpielwacho eifroct, and ntiineroiia oIImt 
commodities are so gathcrcvl As is true with graz* 
Ing the plant life In question is prwlmninantlv natu* 
nil and w not planted reguLirlv h) man Tltc main- 
taining of a farm wood lot, for c«mple, is h«« 
constdered'kt agriculture 

Flrhlng b iwre considered to consist of tfic tak- 
ing of fauna from water bodies and wat<Twa)S U 
Includes exploitation of water fauna whicli lave 
been nlsed artificially In fish liatdicries to replenish 
dwindling supplies but exchiiles the taking of fish 
from regularly stocked farm pomls l/imfing Is the 
killing or capturing of undoroesticsifed game 

Wining cnif qunmjing involw the taking of 
mineral and rock resoiirc« from nalurt*, usually 
from Uie land However, some minerals are obtained 
from die earth’s water and air 

Mami/actfinn" {s tlio dmnpog of single mate- 
rials or llie combining of different materials. Into 
more useful or slcsinblc prwlucls Wo esmsider Iwie 


that mantifactunng Involves handicraft Industries as 
wdl tu factoiy production 

tntcrte!allonshl]is among rroducflpc Occupotfonr 
Tlie first five of these occupvtions are dire^y and 
rather clostl) oriented to certain aspects of nature- 
agriculture expressly to dimate, landforms, sod, and 
water, grazfng to cJiroafr, IJora, fauna, and wafer; 
forest iiHhistrles to climate and Bora, fishing to 
fauna and water, and mining to mineral and rock 
resoure« \faniifactiirfng fo cxmtrast. is largely de- 
pendent upon UieoUtcr five productive occupations, 
securing most of its raw materials from farms, grU- 
ing lantls forests fisliing ami fiunting grounds, and 
mines ami quarries 

Ijiiiot Force Normally, at least 30 per cent of a 
nation’s popuUlion is oetivelj cmplojed in a hher'^ 
force, Imoiving personnel not only In the prodiie* ^ 
ttvc occupations but also in such rrrclec or ace- 
ottdory occupations' as wholesale and retail trade. 

* S>iin« writm. tnnieuUil) ceemnUti group occupa 
linos tn prjiMry irnovtsiy tad Smterg elanlScolnns Tho 
first uiiuhr Includci oreupaUxT* rWly eriwtfrxl » ruturo' 
•iptcutiurr ipttirg. fi.»tvt pmlucxs InJutirte*, uni {‘ihiag 
•ml knrmn;; t)>e trrsnvl rminulMlurlnB uxl mining tbe 
It Ird variiMis •mli'v nccnpaUuns. One •dvsntige d( nieh a 
sW'iCcatiim Is (bal It Implies die tlepcmlritce of manufiir- 
toiini; ujifm ibe piimrry sniiip. Hcmrrvtr, |ho Inclusion of 
mining whii manulKturla)- In tt>e seconcUry group b mls- 
l-niiinp Ar mining b as tiinefv attm(Kl (a nature as ts any 
of i!k> fwrt i4cupaUfwii lirro ebnslOrtl as prtntary PurtirCT- 
mee arane nunu/^clnring it scaiccly, if at all drpesdent 
iipoD any of itio otlirr ('nvipottniit for die supply of raw 
nulftbb nr mrtg) lintee In llils bouV, Wc consider nil six 
ocxsipatsms M tn ot» caloKiey rather than twn Tlic ptoduo- 
tlv« occupalioni of our cksURcniinn Ind nie both dir pil 
nury aod lecoixlary oceupniwns in lomo iHhrr ckiuiflcgtiODS 
Our arvamhiry nrvupaUiKi ^roup Inrlulcx all ectnilit-S rise- 
wIkto cUsslRol as tertiary 


On the foUowing; pages ere sHcMfratlon-r ef the «Jc product/te a<rup«atofir The 
upper rcta rhetes eorh oerupothn in a trchnlcaU^ oihvneid economij Sitai itas 
iHWr^reil from the fiufnrfrfof Rcuafuiiim, mrt t/ie lotver roto iJityws the tome 
oceiifoUon tn an wrw/fnfewlopnf eeonomjf that as i/et has not hmefilril eery much 
from that revotuthn N'atfce Ifie large fiMniher of pcoj^lr uiuaUij shown at work 
In the undetdeceteped group fn eonirast to the tmafi finmher ti/ workers and large 
nuraber of machines In the lecJuiIco/iy advanced group 
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t’H PopuWien 


Population and labor-forte 
relatioruhipe of KlecUd 
notion*. The data for tome 
nations are official estimates 
only Both the estimated end 
the reported figure* are 
complleelcd tomcxchat by the 
fact tiuit tome people tcork in 
at least tico oeevpatioru and 
icoman and ehtldren are 
Included in the labor forces 
of seme countries but not erf 
Others The tabor forces for 
India, Brazil, the Philippines, 
Iran, Rumania, Mgeria, end 
Cuofemaia^ olthoufji the data 
ate from official tourees, 
are probably larger than 
indtcaled. 


truupoTtation, coRununlcaboo, Uw, medidne. 
teacluag, goNomment. and domestic tvorL These 
occupabotu eust to perfann services rather than to 
produce goods. 

Nations differ marVcdly in the percentage of 
their labor forces employed in productive and sec* 
ondaxy occupations. Those nations that emphasize 
inanimate energy, mechanized production, and spe* 


Population and labor-force |m>/ecri<7nt for the 
VnUed Stain, 19SS to JOTS. 



oalized labor slulU tend to produce enough goods 
so that over one-half of ibeix labor forces need not 
^ mgaged in actual production but can desote 
fuQ time to sen'icrs. Ibosc nations in which ani* 
male energy and hand methods still dominate the 
productive occupations tend to have only a few 
personnel m the sm-ice occupations, smd each pro- 
ductive vvorler is more or less a Jacb-of-all-trades, 
providing his own services as weD as his own goods. 

Exchange 

In Its most npd interpretation, exchange refers to 
the sale of goods in a market place. In economic 
geography, the word is not used so frequently as m 
economics, but economic geographers frequeotly 
study both the domestic and international move- 
ments of commodities Tlieir interest is not so much 
in brokerage offices, stock and grain markets, and 
oUier mecharusms of exdiange as in the actual 
movement of the erchanged materials firom and to 
speafic places following speciSc routes, and in the 
importance of different ^pes of transportation 
media in facilitating such movement 

Nations in which the factory is well established 
tend to have higher percentages of tb«r labor forces 
engaged in transportation, communication, and 
trade than other countries do. The United States 
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ranks first in this respect among nabons for which 
data are available with about 30 per cent of ib 
labor force so engaged. In contrast, the reported 
percentage of some countries Is almost nothing 

Reduced to a defimbon economic geography 
appears decepbvely simple Indeed il is compara 
tl\cly simple when applied to primitive societies 
particularly tliose m herein the populabon pressure 
Is light, nature is kind and little or no contact witli 
the outside world exists Under such condihons 
man can satisfy most of his material neerls by 
hunUng fishing and exhraLbog from wild plants 

Most of die worlds sociebes boweser are not 
primitive nor are they sparsely peopleil nor lo 
cated in idyllic nabirol suntmndings nor mlated 
Instead most societies possess at least some cul 
tural advancement, tl ey cope with senous rutural 
obstacles and they arc quite dependent upon other 
wciebcs both near and far Economic geograpliy 
becomes more intricate when applied to tl esc soac 
ti« particularly when they are characterized by 
such features as dense population pressure ddTcrtng 
levels of living, use of involved tnachinery and <rf 
inanimate energy fpedaloabon of lalwr eflicieot 
tvarehoimrig faalibcs varying forms of money dis 
cnmtaahrtg tariffs diffenng modes of ewmerslup of 
entire systems of production and distnbubon and 
natural surrotmdings of sharply vaned beneficence 
and abundance Economic geography becomes most 
complex when It is studied widi respect to all of the 
worlds socicbes large and small advanced and 
pnmibve and lo the inevitable relabonships among 
those socicbes— relationsh ps liiat arc evidenced by 
the numerous transport and commtmication routes 
global and local of llie land sea and air 


THE SCOPE OF 
ECONOMIC GEOGRAPHY 

Numher and distribti/ion of peopfe 
Economic geography «s complicated part ally hy 
sheer numbers of people Nearly 3 bill on— 3000 
milbon— human beings now live on this earth om 
these arc rapidly multiplying Fifty years ago the 


total was 1 571 million and a century ago 1 091 
tnillioa By the year 2000 it may well become 6,000 
tniBion or even more Each person is a consumer, 
md at least one In every three either produces 
comnuxlities or provides services for tliose who do 
To persistently increasing numbers may be 
added the uneven distribution of mankind over the 
faccof tlie cartk Man has crowded into the choicest 
locations of the earths surface preferring tliese to 
tlie tolerable but not so favorable areas that are 
only moderately populated and shunning the exces 
sivciy cold or hot or dry or wet, or mountainous 
lands Moreover tie locations that liave been fa 
vored by nature ore unevenly populated. Many 
older civilizabons notably some Aslan cultures that 
Iiave not been so active in cohnaabon ha\e tended 
to experience intieastngly high population pres 
sures Even m Europe where emigration has been 
licavy population densitira are high Conversely 
most of the temtoiy colonized from Furope has not 
as yet acquired numbers of people comparable with 
thwe in Asia and Europe Today over four fifth sr 
of the wo rlds residents arejn UeJ^astem Jleinl 
tpiierc >to re than five swtlis h\e north oj the cqua j 
lor l^«r^ bvo-thtrdr resid^n the ieveiJarg^st* 
nations— Communist China Indio, the Soviet Union | 
ffie'Uiiitkl Stales Japan Indonesia, and Pabstan.] 
About two lUtlis are jammed Into Communist Cliina 
and India alone Over one-s evenlh ptc_in_EutDpo (j 
(excluding the Soviet Union) Obviously under 
such nrcumstances the worlds nc-eds and wants I 
and (fo means of satisfying them arc mimeTDu.s| 
and unevenly distributed 

Hole of political units 

Pohbcat units by which people are governed and 
through which tl eir economies are either owned or 
Controlled add yet anotiier dimeancm to teonomte 
geograplv 

Number and DiHribuiton Over one hundred sov 
creign nations and a host of suliortlinale states ^ 
cibes and tcrrltonul dependencies provide political . 
administration for tl e worlds b Ihons Independent 
nations range from tlie tiny Vahean city state witli 



ifideptnaen BCaMcrfo pt Bfrtith Cwvfie n w o tX 
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The u«rl(f« pohtical unite. Only the higheet Uret of geoerrmml for eoeh part 
of the tcorld, large or email, u indicated Kashmir't ftatue ttiH U fn doubt, it 
may tceU be dieted betieeen India and Pokxetan. Bhutan U nominally 
independent, although under proteetion of India. For eddUumal information on 
the loorlSt political uniJj, tee the lotic of political units at the beck of the book. 


sliglitly more tKan 1,000 inhabitants to Communist 
f Hiina with a reported population of almost 700 
million. Most nations contam more than 1 millioa 
and fewer than 60 milhoD inhabitants. 

Fohtical units are comprised of peop1e-o( the 
same 3 bilLon people already stat^ to be very 
unevenly distributed over the earth's surface Tbe 
pattern of political units is also uneven, and its 
irregularities do not coindde with those of popula* 
tion distribution. NNlien, therefore, the patterns of 
population distribution and political muts are com- 
bined. diere appears all too often a campaitmentali- 
zabon in whi^ some nabons, like Libj'a, are essen- 
tially devoid of population, while others, like 
Belgium and the Netherlands, are almost uoiden- 
bfiabic porbons of large population dusters, aod 


sbll others. Lice Caiuda and Australia^ lopsided 
imbalances of heavy population on side and 
wide open spaces on the other. 

Self-concem of Political Units A nation tends to 
be self -oriented. E.xcept w ben there is aggression by 
other naboRS, its existence depends ti|^Q tjie wishes 
of its citizens and/or its administrator^ all of wbom 
tend to place their own welfare abov% that of otbff 
countries. Hence a national boundary tmo w-hidi 
appears unimpressive on a map and vhich is often 
unfenced on the earth's surface, can be a serious 
bamer to otherwise unhindered mos'^oot of com- 
modifies. currency, and people and, tmder extreme 
conditions, to communiaition. The n\ajor obstacles 
encountered at a political border include import. 
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Dcn».fw ol trorU pomhHon Jn 0 it hook places of moderate to heavy 
reputation Jentily are called efforts arm beceute they a^tj e vital caret of 
^ their rerpectioe countritt Other placet are called cmllylng areas 


li«i,sll,ai,de^rtlanl!j quotas disoaso tope^OT 
(o! both commodibcs aud poople) 

trol tmd tamtetaaon laws Tlwso usually but oc 

always restrict or Imit Incomiog c^odibra imd 
people and oi.lgoing currency 
station, it IS usually intended to beneft the tiaaoi. 
that brought it into being 

Effect upon ticl.onge The dMs.on ol ‘b« 
people Into pol.Ucal unite may or may m' b^ 
tl cir cOorts toward economic 
political boundary hne is no stronger ^ ^ 

than maj be decreed bv participating gov 
If therefore a nation follows a po icy 

cooperation witli all other politico mu ^ If 

rler effect- of its boundary hnes b eliminated. If 


on the oilier land tlie pohey is of selective co- 
operation or of some form of isolabon the boundary 
olwlades may become almost insurmountable In 
practice tlie economic policies of the worlds pohb 
cal units range from almost complete isolationism 
to almost unrestricted cooperation and the com 
plenty of the vvorlds economic geography is 
thereby increased 

Still more intricacy Is added by the existence of 
political units that are not independent but occupy 
a subordinate political and economic status m tlic 
world sdicme of things In international affairs the 
colonies and other absolute dependencies obey 

tlic decree of their respective mother countries and 

the quasi independent political units follow thetr 
mother countries guidance 
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Roie of economies 

Every polihcal unit has its ecotwmy— its system of 
orderly arrangements for the production, exchange, 
and consumption of goods. Although such arrange- 
ments indude day-to^y labor of individuals, they 
are centered primanly upon group objectives and 
conflicts in man’s attempts to sabsfv’ as many as 
possible of his needs arid wants Particular atten- 
tion is given to the regulation or administration of 
fiscal afiairs, as well as to the functioiis of produc- 
tion, distnhubon, etc. 

Dominating and Domirtoted Economics. A few in- 
dependent nations are so strong economicaDy that 
they tend to chart the pathwav's and set the pace for 
economic aSairs, not only for theraselvw but also 
for weaher nations and for dependenaes la the 
e c o n omic world of today, the United States, the 
Soviet Union, and the United Kugdom are pre- 
dominant O^er nations, most of them in north- 
vrestem Europe, have been able to preserve their 
economic ind^eodenoe and in some cases to exert 
appreciable economic influence be)bnd tbetr own 
boundaries, llouever, most of the world's one hun- 
dred or more sovereign states and aQ its polibcal 
dependencies are either so completely relict upon 
other natons for raw matenals. markets, and/or 
investments of capital, or are so assuredly under the 
pohbcal domination of other nations, that they abide 
necessarily by decisions from those nab'ons. Gen- 
erally, the same countries that exercise direct con- 
trol over the econonues of dependenaes wield 
strong influence over the economies cf the wealer 
independent states. 

fn/mlepcmfence of Economics. A detailed census 
of foreign trade of any major nation reveals at least 
a minor exchange with almost every other nabon. 
In this exchange, some pohbcal umts, whether vol- 
untarily or mv^untanly, remain rather consistently 
orient^ toward a sin^e coiuiby or group of coun- 
tries, whereas others tend to be more vosatilev 
tradmg on a day-by-day basis with any political 
unit offering a femporaniy artracbvc bargain. 


Intemabonal trade, however, is not uniformly 
necessary. Some countnes must trade for economic 
survival, others, with a large domesbc demand and 
great mtemal resources, need give only casual atteo- 
bon to the world market. 

Role of the cultural enctronmenl 
Pohtlcal units and econonues are but two aspects of 
cutiuTC, a word which in this book designates the 
totalit)' of a society's ideals and ideas, induding 
such Averse features as mores, folkw'ays, law-s, aits, 
saences. religious beliefs, highways, and obes— in 
short, including the lasbng accumulah’on of human 
learning and thought in ^t soaety. In this sense, 
a culture is a recognizable way of life of a gf®“p 
of pc^le. regardless of the size of that group If i* 
a summary of what that group bebeves to be of 
positive stti of negabve importance, and includes 
the objeebves, the problems, and the achievements 
of the group. 

Si^ificanct tn Economic Ccognphff. Culture u 
perbnenl to economic geography esj^aHy m that 
the different peoples of the world do not have 
identical objectives, including economic objectives, 
in this hie. nor do they have idenbcal means of 
reaching their goals. C^amly most members of 
pnmibve societies do not consider seriously the pos- 
sibAty of owning refrigerators or automobiles, nor 
are they able currently to produce and maintain 
such commodibes, which are conceptually far be- 
yond their lev els of mbmate understanAng Their 
eobre grasp of need and want, as well as Ae means 
of supplying both, is tinuted to Ae horizons of ele- 
mentary cultures derived from Ae comparatively 
few e.Tperiences of lasting effect that they and Aeir 
ancestors have had. On Ae oAer hand, members of 
certain technically advanced sodeties have ceased 
tn look upon automobiles and refrigerators as ob- 
jects of want, and now consider Aem necessary. 
The cultures of such sociebes obviously contain 
not only an understanAng of bow an automobile is 
product and mamtained but also an incentive for 
ownership of this costly gadget SbH Other sociebes, 
also advanced, may not regard ownership of an 
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Aiitomotvtlc at a u-otthx {^a1 in tiiii Lie f nllunl 
o1>^i\Tt and mriluxti oi ■ *octrtv ar^ thm ^fry 
Itnjw'tial in iluping that lortfij i nrnl* at*! uant* 
and t!ip ntfaiu d Uifir utiifacthni 

Ctilfvral 0?j/''rtlw* Bfwf Nafiiwifll 0? frellrft 
cnlftinl ol}PCti»Ti air rr<Jrc<tJ m naiit^J con 
Httnpboa AIOwiirS aillnjal U>iT*l*rk>» <ianat f»rt> 
ewanJj cn/ncnlc' wih poJ<ii<^il wIjimi 

do iLffrr in tijlr ityir aiul volmn# of ctmnsmplioft, 
pfwlurtjen, and ncfjanjjr; and a »aal Ir fml Im 
mcMunWr portion of their diffrrrncr* can br 
ajcrilanl la ditilmilar <^ Itiinl ohjfcli'-c* 

Hale of the naturrl mctronmmt 
Vlin** tconomiet and pohtical uoili, liVr hi* otiicf 
erraUoM haw l)cm inpmmprncj tipnn am! 
owiHrd into a nainral (rliwical and lilo’opical) 
anvlitmmrnt cttmpwcd oi wr^tng and niancmn 
orj^anic ami inurpanic rarth fratnrw N Irard broad 
fy, *i tl«cy arr f.<TC applie^l to pldrtJ cccfwmic 
RwpapliV, idcii frslitrci mav Im po*ip«l in t 
catrparfrt (J) JarHi/'jrwr (5> mineral’ (3) cl 
imtn. (■!) otter, (5) air, (0) I’ora (7) fanna 
and (5) xflbu Siitli ctUg'eHrt do cK't eil*l Indr 
I>Cttdinilr ln»t occtir tn curving cwnl inatkaw 

Cfmnce fn the Sutural Fndronmeni Tlie ruiwral 
«n'iron«n*nl 1« not permanent or italic Int i» ton 
itantlj dianging Mucfi of Ihii c!*a«ge b a prtwa 
» slow that it ti icarrcly rccr>p>I«Wc oithm llie 
fpn of one run r lifetime fly I'ay of iflurfralion. 
tl>e reader, tTgard’eti of h« agr will realiM da* 
Ihe Jandform, mineral cJimale, water, floral faunal, 
and soil tundilions of liJj Wrtlrl'lace are essentially 
tl e same now as wl^m Iw first became aware of 
them and if Iw «-er« to formulate a jvdgment on 
tlie luris of Ms own cipcnmce Ikt miglt atsswo 
Hut tliwe fcatura are virtuallj uiKfjngtnR \t»th 
f.Vtf piffsgf a/ arshtrka arni {jj/lif«bily of milteo 
ni imt itowever. tliMc ffatnres do change— ronte of 
tJicni to such a degree tlnst they would have Iwcn 
scarceh recognizable a tJioiwand j«rs ago 'n«MO 
that ate least altered are In all probabJtty, In* 
wwJdf Jjnd/onns and >rt most of these liavti 


onthrgone testre dcfonnatlon and rrenmn througV 
o««t geologic time Some Hiange in natural cmlron- 
tnrnt Iwwcser U narre liurrled Bwl tliis is utuallv 
arrodatRl with seaums of tlie )Tar The coming of 
spring ii4;nities that snows mil wa) to rains, 
anti that wa'ttier temperatures still almudate l!>e 
anTicipatrsi flnwTring of flie nortds plant life and 
tfio reappearance of much of Its fauna, whetlier 
m(err>sfr>pic Caiganttran nr In lefwmj Otlier 1 nr- 
SHsJ eliangrs in nature are iitualie tlie mult of rud 
den ssolenee-of /racTures In t)>e earth’s crust caul 
fng eatlhipiaVes and prtlaips tidal tsaser ami of 
forest Cm floods, itatusclics disease pbgues and 
sLniUt caiaitroplm 

Signl^fonee in F-eonomic Ceognrphy The natural 
msinnment ti paitirsilsrK important to economic 
gtngrapfiv in Iseo mpedi ( f ) it it a sfnreliouse of 
irrtain sourer matmifs llial will lie consumed ulti 
fuaiely fiv man. and (2) it pnrsldes certain phtjxieal 
and fdi'bgtral timJirkins tvitl m and on w lilch man‘i 
production rseluncr arxl roniumpfroH ocnir 
Tilt NAnisstTVMKi'ntrvr kx a rTannim.nf: or 
MATtMM^ TIk- earth li a gigantic repository of 
nuierUli that man through the ages hat leirnesl 
and is learning to ulilirr to his advantage Nrarly 
m-ery cumtivxlii) tliat man lia* pmduced and con 
lumesl mistmlonginallvln tl>e natural rmirwinicnt 
In addition nearlv aQ the energy us«I in pnwlue- 
(km awl diitiibi Uon romes from nature Ustraction 
from that mrironment is imiafly the flnt stage of 
prod) etioii. The more common forms of estractfon. 
such at tlie mining of coal awl iron or the Jogging 
of forest I air well Vnown Fvm more refined prae 
tkrt Imwes-er such as the creation (n the labora 
tors and lulntsjuent factory of plutonium from 
uRudum or tjie production of plisHca from cod, 
petroleum, and other substances, or the recovery of 
niirt^cn from tlie air represent ulUinale depend* 
mcr by man upon some facet of nature ^fan tfine- 
foro turns nccewaiilv to his natural rurioundin^ for 
Idf ran rnaterlali arui for xulxttoncn that lie uses as 
agents of production Some of these are renen-aUe— 
ospecisllv air water, flora fauna and soils Tlics 
MO not niwwarity esliBiirled mlh me but can be 
TCturnfd to a natural resersnlr, or rcpnxhtccd or 
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revjtaltted. Others, particularly the minerals, have 
been accumulating wthm and upon the earth’s sur- 
face over a long period of geologic time, ate re- 
stncted as to total reser\-es. and yet, with a few 
exceptions, can be used only once under present- 
day technology. They are nonrcnewable, limited 
resources. 

Man looks to nature not only for raw materials 
and agents of production but also for most of the 
energy wtbout sxhich the Industnal Flevolubon 
would have been impossible. We shall have much 
to say later of energy. Suffice it to say now that the 
sun, directly or indirectly, is currently believed to 
be the source of all eartUy energy except that de- 
rived in atomic reactions. 

NATURAi.ENViRONMENTAi.cOVDrnONS. Besides 
being the ongm of key materials, man’s natural sur- 
roundings preside certain coodihons svithin which 
man lrv« and works. Each major category of natu- 
ral surroundings considered in this book— landfonns, 
minerals, climate, water, air, flora, fauna, and soib-> 
is an integral part of sucb conditions. These con- 
ditions may be positive or negative— favorable or 
unfavorable— with respect to man's livelihood. For 
example, the flat land of most plains normally may 
be a decided asset, and undulating and hilly land 
may be distinct Labilities, to the production and 
transportatioD of most commodities. Conversely, in 
times of flood the flat land may be a Labdity and 
the undulating and hilly lands an asset. Climates 
are Importa nt also to man’s ecoDomies, for every 
type of production and transportation has its own 
optimum and margma] climatic conditions Like- 
wise, as will be shown later, the other six categories 
of natural environment are somehow relevant to 
man's earning a living in different areas of the w orld. 

Inleractiotts of man, culture, and nature 
Man draws most of his sustenance from nature. 
Partially for this purpose, he has developed over the 
centuries a senes of cultures that, although not 
onented wholly to sustenance, nevertheless provide 
him with certain basic tools and instruments toward 
that end . Thus, for example, in agncultiire he 
improved upon the crooked stick to make a succes- 


sion of increasingly efficient plowshares and today 
m certain societies has mounted tliose shares on 
wbeeb with rubber tires and pulb than with mbbe- 
tired tractors. Similarly, in the other productive oc- 
cupations he has made outstanding progress: in 
fishing, from the use of hollow logs to skiffs, to 
schooners, and finally to large floating canneries 
with which the fish are caught and processed in the 
open seas, in mining, from elementary hand piddsg 
of minerab m natural caves to mechanized loading 
in well-ventilated mines; in grazing, from foot- 
wearying shepherd conditions to use of fenced pas- 
tures served by motor, railway, and other carrien; 
in forest-products exploitation, from the useof stone 
with jagged edges to reliance upon both portable 
and stationary saw-miUs, in manufacturing, from de- 
pendence upon handicraft needles made of bone to 
operation of modem textile milb on tbe verge of 
automation. Tliese are but a few changes In instru- 
ments and methods that man has adapted in bb 
progress toward a more abundant Lvelihood. Thus 
he IS learning that limitations imposed by nature 
are not absolute but retreat as the human mind 
recognizes them and devues means of overcoming 
then.* The seriousness of the limitations depends 
largely upon tbe depth and \ ersatility of the minds 
that try to recognize and nullify them, and the tidi- 
ness of the cultural legacy upon which those minds 
rely for instruments to «bi the job In thb manner, 
throughout human historj' a series of what once 
appeared to be natural limitations have been ov er- 
come by successive advances of the frontiers of 
knowledge. Serious interruptions to the smooth 
functioning of economies usually are due not so 
much to natural obstacles as to human actions that 
frequently appear illogical w hen view ed objectively 
but are quite understandable when viewed in terms 
of oirrenl events. Vested interest is still very mudi 
with us. 

Z^oealion, tize, and tliape m 
economic geography 

Throughout this discussion we have been treating 
impbcitly three universal quabties appbcable to 
* And in tke procos 


: others. 
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human, natural, or aillurol features lixation, stze> 
and sliapc In economic geograpliy, as m the entire 
field of geography, tlicsc qualities are ne\er far 
from Uic forefront of consideration For eTamplc. a 
map of tiic s^'orld's political units indicates that 
every nation and dependency lias an esact locatton, 
a certain size, and a spcafic shape At first giaoce. 
tliese may appear rather obsnous and perhaps even 
trivial, but they assume a measnn of importance— 
sometimes a very large measure— when by way of 
furtlicr example, llie political unitr art? compsretl 
as to economic 8Cti\s^ Consider only tlie mining 
of iron orv h tlic ore situated in a tiny a medium 
sired or a very large country^ Arc the shape of the 
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PART ONE THE HUMAN BEING AND 
HIS ECONOMIES 

Man li fcom a creature of need As he matures, 
U'fliU It eiMed to rxced ivntODLcnos T\ct s 



1 PEOPLE, COUNTRIES 


AND ECONOMIES 


THE INTBODtCnOV TO THIS BOOE CONTAINS TTIE SVCCESTIONS THAT MAN HAS 
learned the ndvantages of group Ofgaoizatioa and action in achieving his 
N-oned economic ob|ectives from a voned natural environment and that die 
most e0ectjve organizations for tins purpose are polidcaJ units and thdr 
associated economics Sheer numbers of people are also significant, as is tbc 
distnlnittoQ of those people in atlcs, towns and open countrysides over 
the earth's surface In this chapter, which begins a port of tbe booh devoted 
to the human being and lus economics ue shall examine the growing world 
population, Its rurd to urban trend, and (he sometimes dynamic, sometimes 
almost stagnant pohticsil units and economies tliat have evolved for gov 
eming the populabon and prowdingfor itr general nel/are 


POPULATION 

Tliere are now nearly 3 billion people m llus world At current natural 
increase rates, there jvJl proboblv_De between 6 billion and 7 billioo by 
the year a o SOOOjnic world* btttlom arc only now beginning to reap the 
liarvcst of centuries of 'fertility investment", the momentum of demo- 
graphic changr, like other momentiims, begins with almost unpercepbble 
'i sluggishness, intensifies slowly but gradually over long penods of time, and 
1 finally bursts into firuitiOB almost ^ at once W'e are now at the bursting 
point (Fig 1 1) Tlie recent popular accounts of a looming population 
"explosion" arc not overly draniabc when trends are viewed in perspective 
However, concern "with roan land balance u by no means restricted to 
our times but Is traceable at least to tho late eighteenth century and the 
wrltingj of Maltlius 
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Figure 1 I CrtneA of the tcorhfg populatiefij in 
ttumben and per cent The population “explimon^ 
U futt beginning 
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THE MALTHUSIAN DOCTRINE 
The essence of the doctrine 
!fi I70S,uhcn tl»e world's population totaled iLghtly 
ovrrOOO tnilbon. an English economist and ordained 
minister wliose name was lliomas Robert Walthui 
published a book-length treatise entitled. An Essay 
on the Principle of Popolaffon as !l Affects the Fu- 
ture Impfoiement of Society From the time of io 
initial appearance, the Maltliuslan doctrine, as it 
has come to be known, proroked conlnrversy—and 
it reappears consistently in botli scltolarly and pep- 
t«t»f Lterature. Basically, Malthus stated in this and 
rex-ised versions of lus wtirk tlial populations lend 
to ineaease much faster than do their means of sup- 
port and, if not held in preventive check by war, 
vice, or, preferably, mor^ restraint, they soon Ci- 
ceed the productive capacities of U»e la^ Malnu- 
trition, exposure to the elements, disease, and other 
agents of decunatioo then begia to take their re- 
spective lolls. Finally outright famine, the n>^ 
cQaent reaper of them all, stalks the countryside 
until the man- land balance is restored. 

Demogrophfe rondifion* fn ifalihta’t lime 
Malthus wrote at the early dawn of an industrid 
and scientific age that was to render some of bis 
maior assumptions obsolescent, even obsolete. He 
could not have been expected to foresee some of the 
effects of that age, cspedally those that incxeiMinglv 
eshghtened tnankind as to nature's potential td 
endowment for human use and those that permit- 
ted man to gam control over his own potential fcff 
reproduction. To Malthus, Tand* was mainly agd* 
cultural acres fertilized, under optimum eondibcns. 
by natural manures. The more adinnced agncnl- 
tural practices were then largely unknown, and the 
factory had not yet come to dominate the Engbdi 
Lmdsope. Small wonder that be was concerned m 
to whetiier the 16 million inhabitants of the United 
Kmgdom of his day might become excessive! (One 
can only conjecture w ^t his reaction would haW 
been he been informed propheticaDy that this 
population, despite wholesale emigration to otbff 
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continents would erpenence more than a tlireefold 
Increase in less than a century and a half!) Ku 
basic prinaplo therefore that populations mvari 
ably outgrow their means of subsistence is now 
recognized as invalid for many populahon increases 
have stopped short of the catastrophes tliat he set 

down as checVing agents Mans mcreased efficien^ 

in utiliDng nature and in controlhng his own rate of 
reproducboa have offset in some countries tlie ex 
tremo predictions of the MalUiusian doctrine 
yet even though the principle is not universally 
applicable the possibility remains that it stiU 
appreciable light on population growth «Pfa“>y 
in countnes that liave been affected only slightly if 
at all bj the Industrial Hevolution 


Post italthuaian population trends 
Tlie 000 million people inhabiting the earth whra 
Malthus published lus treatise were dutnlwtea 
about as unevenly as the populaDon is today Over 
85 per cent were in Asia (including Asian Russu) 
and Europe with the forniCT alone awuntmg for 
approximately two thirds of the worlds tom ( »g 
1 1) In the years that followed the populaLoa of 
Europe grew rapidly m associaHon with the m 
bryo^ Industrial Bm-olution Furthermore millions 
of emigrants left Europe in response to new oppor 
tiiniUcs bcchomng from across the oceaiu A* 
result of this popidahon growth and emigration 
Europeans living at homo and abroad made op a 
higher percentage of the worlds pop a on 
previously By 1900 Asia contain^ only about CT 
per cent of the world s people and Europe sligh y 
over 25 per cent Tlio remainder vvas 
clucBy by recent Immigrants to the Am w 
h 1 mir mpiilly gtoirfng mb™ popuhboo .i> 

"xho wenbeth cenhny mtnasol a stains 
down o! popnlohon powth i- E™!” <• 
ftn ,ooot£ ;ttatlivid..«l nnlionsnuy shnip X) ^ 
a spelling up in certnm other areas ntrta y 
Tlie major gams have been most drama , 
sometimes dassifiecl as underdevelop 

' We ihall have much more to m (bis 

oped tnd advanced touoOle* in tho luKor portion 
chapter and in Chap S. 



Urns many people ore there in the uorU? If 
eeery man woman and child were motinled on 
bicycles Me those shoten in the photograph and 
the bicycles were placed end to end In a single 
bne the line tvovkl reach 120 times around the world 
at the eyuator How fast Is that poputofon 
prpuring’ By the turn of the nert ecntvry that 
line could well reach around the world at the 
equator at least 240 times and perhaps more 
(British Information Services) 

along tl oeastem and southern rim of Asia, in Africa, 
and In Latin America Tl e most senous aspects of 
these increases are their recency and their scope 
They are now m process and they evidence no indi 
cabro of reduction m Intensity They are so dynamic 
that even conservative estimates declare that for 
example the population of Asia (excluding llw 
Soviet Umon) will increase by 50 percent wjtliin 
another half century Otlier estimates place the in- 
CTcnso at an even liigher rate If lliese predictions 
are fulfilled as they may well be Asias current 
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54 per cent of the wrld’s people will become even 
higher than it is now. as tvill percentages in most 
oAer economically underdo'eloped regions. 

These increases, although foreboding, are inter- 
esting m view of the Malthusian doctrine. It is well 
known that the hardships of misery, disease, mal- 
nutrition, and periodic famine have long been active 
in underdeveloped lands, and many scholars have 
assumed that these wctb preventing overwhelming 
increases in populations there. This apparently has 
been a correct assumption. In recent years, wdl- 
known techniques and instruments of combating 
diseases and other boddy iafinnitics have been ap- 
phed to the inhabitants of some underdevelop^ 
lands with almost instantaneous resulb. These tech- 
niques indude the use of DDT and other efficient 
insecticides, vaccines, drugs, anbbiotics, and simitar 
preventives. In a surprbingfy Drge number of cases 
where they have been put to use in underdeveloped 
Lands, the death rates have dcdtned, whereas births 
have maintained at least their normal rates. The 
almost appalling natural increases resulting from 
these conditions now constitute problems of major 
importance for associated poLti^ units and rcon- 
on^es, many of which are young and comparatively 
unstable. Ibe problems focus b^icaUy upon a sim- 
ply worded and yet difficult question; Ilmv are tlie 
new mouths to be fed and the new bodies to be 
dothed adequately, in order to keep the Malthusian 
famine From coming forth to stalk the countrysides? 

RURAL AND URBAN OCCUPANCE 
Most human beings reside, worship, work, market 
their produce, purchase their desir^ commodities, 
and play in a manner peculiar to their own culture. 
They lay out transportation and communication 
routes Within and among the buddings, fields, aod 
other artifacts of life and hvehbood, 'Riey set down 
arbitrary property and political boundary Lnes 
which serve as a framewnik for these artifacts. In 
short, when man hies in an area, he estabhsbes a 
patiem of oeevpanee there 

Although occupance patterns vary throughout 
the world, all can be classified into ru^ and urban 
types. This is usually done rather arbitrarily, ether 


by law or by decision of some executive agency of 
the government, or by both. Since this action is 
almost invariably taken at the national level, there 
is an appreciable difference among nations concern- 
ing the defimbon of rurol and urban. In the United 
States, urban units are incorporated places of 2,930 
or more inhabitants (witii certain excepbons that 
do not fit this classificabon easily, and yet are ob- 
viously urban). This is a moderate definition as 
compared with others: Canada considers m urban 
all places of 1,000 or more in populabon, 
all pnmary towns of provinces and districts; Italy, 
all places with less than one-half of their popoU- 
bons employed In agnculture; Belgium, communi- 
ties of 5.000 or more residents, the Netherlands, 
municipalities of 20,000 or more residents; Japan, 
munidpahbes of 30,000 or more residents. B^usc 
of the disparity among these and other dc&ubons, 
demographers and other scholars are tumiug h>* 
creasingly to the size of urban unib regardless of 
ibeir domestic classifications for both local study 
and international comparison. 

Illstoneal urhantsathn 

One of the most interesting aspeeb of urbanization 
is its recency. liatlier condusive evidence erisB to 
indicate that only very few sizable dues existed be- 
fore the classical ages, and that even the Greek and 
Boman cities accommodated only small portions of 
the countryside Indeed, one authority, Kinsley 
Davis, estimates that, even as late as the beginning 
TABLE 1.1 

Per cent of the tcotUTi populaf ion licing in citi"r*» 
by years 

^ y Ctiles of Cities of 

, gO.OOQ or more 100,000 or more 

1800 2.4 1.7 

1850 4 3 2.3 

1900 9,2 55 

1950 20 9 131 _ 

•ovnee: Kfapfey D»vii, “T1* Origin »wi Crtnrih of 
Ut i w nl a bo n in tlin WotVi." The American loumaf cf 
Sociology. 60-453. 1953. PercenlagM in the cetUer <*>•' 
uinn include ihcMe la the ngkt4uad eolunui. 
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You are looking of a 
phoiograph of an entire 
country— the Vatican City 
lloto much of the Sooiel 
t/n{0n could be Induded In 
tuch a photograph? (Pan 
American World AirrcayM) 



of the nineteenth centuiy, I«» ^ 

the wnld’s people were Lving m aties of 
more, and less than 2 per cent m cities o » 
or more (Table 1 1 ) With tlie Industrial Age, how- 
ever, camo the urbanization of much of Euro^ 
marked by the mushrooming of cili« no / 
the continent itself but also in ouUying Euro^ 
oSshoots Urban percentages of totd P°P“ ® ^ 

opprorunalely doubled each succeeding 

!o, tlm «»U « . «We ■"“"‘P'l'i'''” 

faster vslicrc machines became commonplace oy 
tho mid twentieth century, mer 
world s people bved In cities of 20 000 or mm^ ^ 
m-er onUi|hth in metropolises of at least 100000 


Current urbanization 

At least three significant points mark present-day 
urbanization (1) it is sbJl concentrate ui Euro-) 
pcanizcd areas, (2) it is increasing at on extremely 
rapid me, and (3) it iS sluftmg sightly m relahve'^ 
importance from Europe to Asia and other hereto- 
fore predominantly mrd areas 

Urbanixatlorx and European Cuffwre Tlie Erst of 
tiicse points Is illustrated In Table The most 
hi^y urbanized regions ore currently either in 
Eun^ (indiiding the European section of the 
Sonet Union) or its former colonles-Oceania, 
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Anglo-Atnenca, Latin Amenca. Asia and Africa are 
the least urbanired of major sstirld regions 

Increonngfi/ Rapid Uthcnizallon Tlie rate of in- 
crease in lubamzation is outdistancing even the 
Current grosstli of oser-all popiilabons. Davit hat 
' estanatetl that, at nisting trendt, os cr one-fourth of 
the world's people will be bsing in atiet of lOO.flOO 
or more, and nearly one-half in oliei of 20 DOO or 
more, by the year 2000. Fifty yean from that date, 
in 2CfiO, the respectis e portions could wxU be SO per 
cent and 00 per cent. Tlie march to the dtles is in 
progress (Fig. L2J. 

I/rbaniaafion end Traiilional^ Agrart^n Countries. 
Tlie increase in tempo of urbanizatian in countries 
that until now haie been primarily agrictdtural It 
es-en more jobenog, because a means of ropport 
for many of the nm'ly armed urban Immigiantj it 
not always to be lad In other words. Uic factories, 
retail and wlnlesale trade orgasuzahons, etc., which 
provide Uie key eco n omic support for most oUes in 


TABLE 1.2 


ter cent of popohlhn ffrfrsg in eiliet, by re^iorj 
, (lOM) 


Cftletpf 

£0;0mormcr 

Ctrincf 

e 100,000 Of BV»r» 

WortJ 

21 

13 

Ocvs.nU 

47 

41 

Xcfth .AsnetK* (Caa- 
«da and the United 
States) 

42 

20 

Europe (rieept ibe 
Soriet Un«r) 

3S 

21 

Sovifa Union 

3! 

IS 

1 South Ammca 

23 

IS 

‘ Muldle America and 
tlii* CariiLean 

21 

12 

Asia (caerpt the 
virt VaJim) 

13 

8 

Africa 

9 

5 


so'wra KlopW D»vu, Ortjln «f 

I C'riwMsarwB b t'* Werii" The /semaf ef 

irnnlafy. » iW. JKS TerrmiiS** fa lie erta« *el- 
tsnn iaelude time fa tVr rtgiC >a«d seLata. 



' '\ 


hfen'i future home ii fa 
eify This one is Vunfcur*’’* 
fa Canoda. Uotceerr, the ertf 
noio is found fa needy 
paiJ of the inhebtted updd. 
end is grotf m g fa ssse end 
nature (Fhotogrephre 
Suireys. Cancel 
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mestic indwslnw In manv ju«* arras, nolaWy ol 
{ood-pfo«ssing and textile plants, has meant the 
need for labor Such factories as these are cwnpara- 
tivcly new to underdes-eloped areas. Doubtless they 


wiH recrur dose attention as a solution to hodi tie 
problem of Jobless aty rrsi<lents and that of generJ 
scamtj’ of commodities with wlilcb to supply Wei 
basic economic needs In lurfi arras. 


COUNTRIES 


THE PATTERN OF 
POLITICAU UNITS 

As suggested in the introduction to tlds book, the 
earth’s land surface is orgamred politically into a 
bierarehv of domestic and oserscas political units 
ranging m size and loci of authority from the ham- 

Some poLtled boundery Inc*. like this one 
hftveon AUtht end Bnfoh Columbia, seereely 
feoee «n impnnr upon ihe landseepe. Others 
result in iharp diange* of land use. (S^ional 
Film Board of Canada) 



let and t!>e tube to iJie largest nation. The hierarcl^ 
seldom is rigidly dcfined-l.e , seldom does one lem 
of unit ha^•e alisolute autliority ostt anotlier. (NNi** 
ness tlfC perennial controsrrsy met Federal \-ersas 
states' rights m the United State*.) Nor Is it coa* 
intent throttgl»ul all of the world’s many areto 
One form of this hicrardiv nilglit be as shown in 
tltc following diagram: 

NATIONAk GOVERNMENT 


,Verwfi>mf»fic efUiaie 

I 

Stele or pwiiwe^ 

I \ 

CoarJif. duMct City 
or shire l / 


Village 

I 

llemlet 


Stale or pwfnee 

I 

Cwtfy. diitrsa Ci 

Of lUre I 

Town 

I 

Vaiage 

I 

f/emirf ‘ 


Except for nomadic tribes (and not bj’ any taeins 
are all tiibcs nomadic), all these political uiutJ a^ 
sedentary and occupy speciEc areas of the earthi 
surface. Considered as a whole the units are namer* 
ous, and a world map of all would be ctwT^^ 
indeed. Each unit has Jurisdiction oser certain func* 
tioos of signifcance in economic geography; but 
since lie s^c of lliis book is global, we shall focus 
mainly on emly the higliest lesel of the political 
units and the most asarse of the political pattciJ* 
—that of nations and their overseas depeodcccjcs- 
‘TLese are outbned fti the table of political units *t 
the end of the book. 
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EFFECTIVE AND OUTLYING AREAS 
Populations are unevenly distnbutcd not only for 
the world as a whole, but also for individual eoun 
tries Most political units are cnmprfsctl of one or 
rnore effective orcaa and one or more oiitlt/lng areas 
The former are invariably populated lery Inten 
Sively and are usually higWy urbanized ’ Together 
with their immediate fringe temtories, they enclose 
the porbon of a pobhcal unit where tilings are hap 
pening— where the basic decisions are being made 

* Because they usuatly are urtsintzeti, effedu e arena ean 
be confused with nodal regions which are discussed at some 
length in Chap 10 A noJal region U a specific portion of 
the earth’s surface, whether large or maU orgarilietl for a 
ipeetHc purpose ard focusing upon a definite lucaiion where 
vUal dedslOM for It are wade A firms trading lefritory for 
estample focuses upon the head offlee of the firm Another 
ertjnpte Is found la a me«ropoliUa area’s trading lerrttoiy 
fat » far as It can be dellinlted Studies exist to deatomtrate 
(hat bath rural and urban Nwci use of that temtery tend to 
become mere tnteaae as the focal point the metropolitan 
area ibelf, 1* approached and thal this eliange of faiienilty 
If due at Inst partlaDy to orgausation arrangemeots between 
the bmtory and the mewopotilan area. The reader eao 
easily lee ihit lueh nodal regtems would be the vlials of 
most elective areas as defined above eepeclany for highly 

oriwnized notfans However Ihere are rural twtfcitie contsio' 

log clustered pcrpulattoiu but lacking such a focal pnliiL ^ 

ontlsia ihedesM owyaiiracl roany rural dwellers, otgarfaed 

only loosely If at all but chislercd because land fax the o»^ 
fa pnjdurtive whCTcas land beyond the cans fa itetUe for 
lack of water Nodallty— certainly urban noJnlltv— may be 
lacking in such an oasts yet It enntams the mapnty of • 
nations populilion— may be, fn other words, its eSectln 
area In terms of actual political, economic, nwlil, and rell 
^nus funriloas For this rrasem the teisn effertico otra fa 
preferahio to nodal region for global concentrations of pen- 
plo and human octivlly 


ECONOMIES 

Bural and urban occupancc signify tlic presence of 
inan in an arei. The varj ing hierarchies of political 
units suggest organized cooperation voluntary or 
enforced, toward governmental objectives that are 


for the entire unit Tlic outlying areas outnumbered 
in population and usually outdistanced m technical, 
social, and artistic development, arc weaher in voice 
regardless of the type of government in power 
Tlicir chief contribution to decision making tends to 
be that of a brake they are usually opposed to 
change, notably drastic change 

It is generally erroneous, therefore, to think of 
the pattern of political units in the tradibonol sense, 
as slwwn in the figure cm page 12 Instead, if one 
wishes to be realistic, he sliould visualize the pat 
tirn of effective areas of the world (page 13) This 
pattern mtcresbngly, Is even less uniform m dis* 
tnbution tiian that of the political units themselves ' 

A very fevv nations very small very intensively 
populated, liko Belgium and the Netlierlands, do 
not exhibit eflective-area-eutlymg area relationships 
when viewed on a global scale; but eien these 
break down Into sucli components when tlie scale 
is enlarged 

The significance of effective areas to economic 
geography is enormous Begardless of the scale of 
politicd units-whether nations and overseas de- 
pendencies. component states, provinces, districts, 
counties, townships, cibes, villages, or homlets—an 
effective area is usually duceroihle Effective areas, 
therefore, axe the mainsprings of consumphon, pro- 
duebon and e-xchange for each polibcsd unit in 
question 

* Id Tcsbty, of course, there fa « inuultltni from very 
(nlense trmdiiions at the wires of the effective areas to almost 
• vemum la the mmt distant tmchei of the outlying areas 
We have cUssiBrd this translUoD lalher crude})' into effec- 
tive areas and outlying ueos, laigelv for emphasis Had vve 
desired wo could eosJy have provided MvcriJ cloxsilicatiotis, 
greduBtiDg them by level of Intmilry— by ftn- example, spis- 
diio pnpuUUsn pet aijuare mile 


too large or loo complex to be solved satisfactorily 
hy Individuils acting only for themselves But, im 
poctani though they may be, these features, like 
man himself, are all ultimately dependent for their 
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existwice upon economics— upon mans arrange- 
ments for either simple or spwialaed Lvetihood. 

Whether happily or not. economiw are imw- 
ably associated wth governments, regardless of 
t)T[>e of level. Everj- political unit, in other words, 
can be said to have an economy-eipressly and 
burcaucnibcally so wliere economies arc actually 
owned outnght or very closely controlled gov- 
ernments, and more indefinitely so where that own- 
ership IS partially pnvale and govcriunetita! control 
or iiiuencc less potent Thus, particularly wliere 
some form of socialist gavcnimcnt fuevailt, econo- 
mies tend to be in a hierarchical order li^c tlieir 
associated pohtical units, Uic |urudiction at any 
given level usually cTceeding that of the smaller 
though more numerous lower-level units. In this 
booh, watli its global perspective, we are Interested 
primarily in tlic highest level of jurisdiction— that 
of naboas and their ov eneai affiliates. 

CLASSIFICATIONS OF ECONOMIES 

A bit of classiEcab'on. like a bit of knowledge, can 
be a dangerous thing Tet, hie knowledge, dassifi- 
cation is necessary to bnng order from seeming 
chaos and for this purpose is ntal-if the render 
never forgets that sdl dassificaboos are but arbi- 
trary groupings by frail human minds of certain 
facts and figures for purposes of gennabzation. 

So it is with the classification of ecuDomies. It 
would be possible to fill the rest of this book, how- 
ever unprofitably, with a seemingly endless chain of 
sudi cbusifications (doubtless losing most of the 
readen, quite justifiably, along the waj ! ). The diaio 
would include, however, a few groupings tliat are 
vatal to understanding the nature of eco n omies, 
among ubidi almost certainly would be one cate- 
gorization by per capita propensity to exdiaage, a 
second by level of eamonuc development, and a 
third by pohbcal-econoime affiLatioo. There easts 
a geiwrafiy positive corre/aOon hefween compooents 
of the firrt two dassifications. since most countries 
evidencing a high per capita propeiaity to esdiange 
also evidence a high lev el of technical and economic 
advancement, and vice versa. 

Not all of the most desirable information for 


such classiGcnKons is available, because some cotra- 
triei either do not gather or do not publish adequate 
census nutenaL However, estimates have been 
made by specialists for most countries la ckin g e£- 
ctalcLita. 

CLASSIFICATION BY PER CAPITA 
PROPENSITY TO EXCHANGE 

Ter capita projiensity to esdiange involves desire 
plus capability to esdiange on the part of an aver- 
age member of an economy. No satisfactoiy index 
for tlus exuts, but a somewl^t crude approxnnatioa 
can bo made by examining per capita (1) nwaef 
incoove and (2) real income. The firrt of ll»e indi- 
cates the average amount of monej* actually re- 
ceived hy each member of ao economy over a gneo 
period. Tins amount usually is translated into one 
particular currency for easy infematiema! compari- 
son. Tlie second indicates the actual value of aver* 
age moDty income to each person eipressed fa 
terms of w hat that money will buy in the eeoo^ 
of which he is a member. This is the more rev win*? 
of the two yarditicks, heeause ectjnomies VMT 
from each otlicr in matters of domesbe eoonnodsty 
price. 

We are mlemted here in the propensity d 
each person to exchange goods in hix own counbr 
as wdl as in llie world markets; therefore, using per 
capita real income as the master enterion, we 
classified the world's economies in Fig. L3 in three 

categories- commercial, commermal-subsistence. 

and subsistence-with-some-comracrce. This repre- 
sents a declining order of propensity to eschaegw 
The reader should bear in mind that the dassifica* • 
tion does not necnsanly indicate the extent W 
which entire ecorumlcs depend upon the 
markets but only evidences the extent to which 
indzdduab depend upon any kind of market— loeak 
subrutional,national,orintfirnational. Pohtical »Sj- 
ates and sovereign nabons are mapped oofy wi^ 
respect to their domestic economies, regardless d 
status. Thus, for example, Frcncc denotes only 6^ 
tradibona] France of Eurc^, whereas AlgeriJ refs* 
to the domestic economy of that northern .-kfiican 
pohbca) unit. 
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Commercial economtet 
The reader doubtless has antidpaJed correctly 
die countries vrilb the highest per capita ^p^ 
slty to exchange nearly all of which are po 
independent are the manufacturing ant co 
cial nations of northwestern Europe an 

youngcroffshootslnNorth Ainerica,souU em 

and Oceania Only the Latinized poh ^ 

Cuba. Argentina, Chile Uruguay andruerto Rico 


Flewre I 3 WorU Icrelt a# per «p>M prepreritj, to ewhango Thli mop Juggem 
^ the decree to utlch Ind tidooh ere ineUned to purchase goods in home or 
toreicn rujrRrt* The ctassipcoHom ere based upon reel income (xclua a currermj 
inhufin US oum cconomyl. ^oie that most Latin American eron^ia ere In the 
” iilen^dlate eatego^ toherees most economics of Africa ^ Aria me In the 
low categor J CommcTcusI enterptUes such as mining In the Centrd African 
redm^>^ yield returns «#dcnriy high to Uft some economies from 

to Vintermediate cofegmy Such returns ore not always d^Hlmted to oH 
partlaparUs howeoer end to that estent Om map may be someuhal mbleoding 

and spcdal status units such as the Canal Zone 
rcial economies Hong Kong, and Macao arc lughly commercial and 

. t .^rreellv that yet not iTaccable to northwcstem Europe OS to pte- 

dpaled y vailinR culture. Tlio Latin American political units 

have achieved thmr sUtus by exclian^g pr^ 
which ^ J amounts of agricultural surpluses for needed 

ctunng and commodities AU in nil the commerrial 

n ^ economiesaccounlfornearlyone-Cfthoftheworlds 

omB ot ' P»>P'' 
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TABLE U 

Allocallon of population omong retpccfice Ijjm* 
of ceonomiet 

Ttfpc of economy TcTccntase of tcorld popultOton 

1 Comncroal ^ 

Commemal subsistwice M 

' Sufciistfrxs "ilJi some 

comnisrw ^ 

$OcvC£! CbHified from vmoiU rrpcrtl and estanalrt d 
I real mcoo^ 

Commercial-tubsaienee economies 
The consmmdal-subsistence econonues, nnoU-mg 
a}x>ut one-third of the world’s popukbon. are par- 
bcularly conspicuous in Latin America, the Middle 
East uiduding northeni Afnca, eastern Europe, the 
So\'iet Union, and the island natiom of the Far 
East Polibcally they tend to be either entirely or 
parbaDy Independent, few are conbolled coin- 
pletely from foreign capitals, and the tunes favor 
more ielf*audionty for e^ en these fes\-. 

Within the eommerml-subsisteoce category is 
found a pronounced range of per capita prc^iensity 
to exchaage. The Soviet Union, Italy. Japan, and 
^Mexico are among a group of countnes (hat are 
almost suEoeatly active to qualify for the higher 
commercial clasdScation. In contrast such coun- 
tries as Egjpt Northern Rhodesia. Guatemala, and 
Turlev exhibit sudi a low per capita propennly to 
exchange that they are precariously near the sub- 
sisteDce-witb-some-commerce category. The leading 
nations of the commercial-subsistence group indi- 
cate a per capita exdange propensity whirfi is 
approximately £>e tunes as high as the least active 
countnes of that group. 

The eSecthe areas, as defined earlier in this^ 
diapter, of commsnal-subsisteoce economies are 
usu^v c ompr i sed of cores of commercial activi^. 
xxhereas the outljing areas axe dominated by sub- 
sistence conditions. Staled differently, per capita 
p rope ns ity to exchange tends to increase with prox- 
imity to effective areas. Such a tendency also is 
ntl^ easily recognizable in subsistence economies 
that carry on some types of commercial adivi^ 


(and nearly all do). It is discernible in cuhuoctcbI 
eccmoffiics but frequently is not so vividly display^ 
there, because the outlying areas of such ccowjmfe 
generally exhibit higher per capiU propensitws t9 
exchange Uian is true of outlying areas m economsa 
of any of the other two classificabons. This is par- 
bctilariy true in the small nations of northwesteni 
Europe 

Sohstifence economie* laUh 
tome commerce 

The nearly one-half of the world's people Inii^ 
under subsistence or subsistence-witb-some-asB- 
merce condibons are found largely in the low Un- 
hides of Africa and in eastern and southern Asa 
There is a lower percentage of sovereign states o 
this category than in the other txix), but currect 
world trends towards nabonahsm are affecting m"® 
many of these, bow ex cr defident they may be in tw 
wherewithal for existence that a viable state 
have. Among the large esuntnes that do contain tw 
basic ingredients for raising tbeir lev els of econctM 
activity am tliose two giants, Commanist Chin a aw 
India, and sucb sizable countnes as Indonesia aw 
Pakistan. 

As suggeted in the btle of this chssi£{St>»' 
the people involved depend less upon vrorld, re* 
gtonal, and local maiiets for sustenance than op® 
their own abiLties to produce directly from the 
natural environmental condibons of tbdr immed^ 
vidnibes Their per capita cash inemne is mo® 
lower than m either of the twt> other dassificab*^ 
Theur taste of modem commercial life is lasrt® 
essentially to opportunities afforded in a few sea 
pert or tail cibes Most of them bve a 
mouth existence. They make op the lions *hare_^ 
the wnrld's imderf etl. iH-cIothed, ill-boused,. and ) ■ 
rapidly mulbplymg mhabilants about wh ogi_^ - 
much b now b^g wntten in both scholarly aW 
popular literature. . 

Man has at his command the means 
which to transform such conditions into somethin^ 
that, by twenbeth-century standards, b usually coO" 
sidered much more desirable— in other 
Idt these human beings out of the semianimal 
ence in which they now End themselves and enar 
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them to live much better in terms of mcxlcm con- 
veniences and material goods The basic question 
IS, “Who IS to do the job?" Outsiders, wlicther lor 
profit, or for poLdcal reasons, or out of altruism? 
If all responsibibty Is assumed by strangers, have 
members of sucli low level economies basically 
gamed’ On die other band, most members of sudi 
economies liave neither sufficient capital nor knosv- 
how to do the job lljemsclves The answer appears 
to be m a combination of marked determination and 
ngjcl short term planning on the parts of sudi econ 
omies with teclinical and financial aid from their 
more fortunate world neighlxirs. Tlie two largest 
nahons in this classificabon, Communist China and 
Iftcba, have adopted just such measures witli vary- 
ing degrees of success, as we shall explain tti more 
detail m the nest chapter 


CLASSIFICATION BY LEVEL OF 
ECONOMIC DEVELOPMENT 

Daeksround 

The Second World War and its Immediate after 
math marked the coup de grdoir of European eolo- 
nlalism as a major movement In eastern and south 
Cro Asia, Japan humiliated the coleniahit nations 
temporary hut effectively before going dmvn to 
ultunate defeat. In the svake of that humihadon. 
appeals were made by local loaders to end the 
movement, and fn large measure it ivas deme Tho 
once ail powerful colonialist nations, weakened by 
t«o world svars and outdistanced ccoDOimcaJIy by 

larger joungcr, and more powerful countries, couW 

either ivilhdraiv, resist, or compromise Tlic wiser 
ones clmse a combination of ^e first and last of 
these altcrnafiies, ollicrs fiitileJy chose the second 

Ticenllelh-ecntunj Concern tcitU UnderdecehpeJ 
Econemtice TJieattihido of the worlds leading na- 
tions toward tlie Asian and otlicr outlying areas has 
cluinged abruptly In recent years In the heyday of 
colomalism, botli the political dependencies arwl the 
independent but economically weak nations were 
regarded as objects of «cploitation by the more 

pow'erful nations (Tli^ wcrcicarcely regarded at 


an by that slecpmg giant, the United States ) 
Abruptly, a new found interest in these areas has 
taken form in the mid hsentielb centuiy— anmterest 
stemmmg partially ftom the anbcolomal movement, 
partially from a heightened sense of responsibihfy 
towiard these areas by the former colonlahst nations 
but also from tlie cold war.ivhicli has overshadowTd 
in magnitude e\en tlie rebellion against colonial 
nde The rapid growth of tlie Conummist bloc of 
nations— a growth generally coincident in time with 
the fundamental causes and aspects of tlie anti- 
colorual movement but not otherwise intrinsically 
related to it— has resulted m a gnm struggle as yet 
undecided, between tliat bloc and non Communist 
countries acting under tlie general leadership of the 
Umted States Tlie cold war stniggle began in ear- 
nest after the last world war, with both groups of 
participants eyeing svanly not only each other but 
also the areas around and betw'een ihem-tjic Soviet 
Union and its cohorts, by all appearances and by 
annoimoeil intent, in order to transfer these areas to 
the Communist way of life, and the United States 
and lb allies to presen e at least the political rtotus 
quo Thus the heretofore casually K^irded political 
units along the run of Asia, m Africa, and, to a de- 
gree. ID LJtm America almost overnight have 
become objeeb of concern 

Importance oj Location near the Iron Curtain In 
this cold w ar, all areas ora of concern to both groups 
of participanb, but those along the outer penpheiy 
of (ho iron curtain arc regarded more doscly than 
are the others, for tltose arc in the immediate patlis 
of tlw outvvard reaching Communist bloc ^me- 
what more attention, therefore, has been accorded 
to them by cold war leaden timn to the outljdng 
areas farther removed from the iron curtain 

nolcs of the League of Salions and the United Na 
tiotu As has been suggested, bvcnlietli-century 
concern with ific weffare of outlying arcus is not 
wholly attnbutable to the anticofonld movement or 
to tlic cold war It has roob alsoinotlicrmovcnienb 
and changes in outlook, perhaps most notably in 
man’s increasing awareness of his responsibilities for 
hfs fellow man One result of this awareness has 
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been the crcahon, in th« century, of the League of 
Nauons and its successor, the Uiuted Nations. 'These 
organizabons, hou’ever imperfect nbea compared 
witli an ideal, represent mans first attempts to place 
reasoned, collective thought and negotiation above 
the calculated interests of single nahons or blocs of 
nabons, and to do this on a contmuing basis tw way 
of a permanent orgaruzabon. Their se\-eral tempo- 
rary and permanent representabves, committees, 
agencies, and other suborganizabons are engaging 
not only in the more higlily publicized efforts to 
arbitrate disagreements but abo, mthout fanfare, 
in the much more difficult and laborious tasLs of 
insentorying the world's people, cultures, anrl natu- 
ral environments, and of applying to selected repre- 
sentahons of all three some part of e^sbng ImmsI- 
edge for the bettenoent of human Lfe. 


Cfassij^coiion 

Terminology. AlUiough the task of inventoiyiog 
the basic components of the world's economic geog- 
raphy is by no means oomplete-and inde^ m 
these rapidly changing tunes, it never will 
enough infonnabon does erlst to classify economies 
crudely in at least two de\ elopmeotal les-els: (1) 
those which are economically and technically ad- ' 
vanced and (2) those which arc economically and 1 
technically undeidc\'eloped * The classl6catk>n [ 
could be. and has been, hrnVen down into sbQ more i 
groupings, but these two ha>e become generally 
fanuhai and serve satisfactorily to emphasize tlw 


* Sime aulh^nlKS prct«r (u ate the tend irzr deetbprd 
rstha than unJeriJe^toped to densnate cnuicries b iLe 
second catejoij. Tbeir rtasonlag is based maJaly upon psy- 
chological reaction. Le.. upon the thought tlut bihabiUiiU 
o( mefa couidnet win not raent so orach havtag their Mon- 
onues lermal leat decebjvd aa having them called onder- 
deneltywd Ilowncr. it mcedd aeon that the tray nKtstae 
and Indintnoui minds of such coimtries-insiidi that want to 
get CO with the woik and not bag^ about detaOs-^ooU 
not Like offenie. indeed, that these mnds would »«« a krod 
of thaBeoee In accepting, tetnporariJy. the leno undrederef. 
oped fof their economies taasmuch as the term tnpBes ecot- 
etice of a poteotiaL So we ihaB m» onderdereJiyied Fnr- 
thennoce. we ahall ase tahnicenj and economical^ as 
svnonymona when refernng to developmental teiel. siiico the 
one onpUee th> other in practice 


basic ideas. Furthermore, as we have noted, predse 
data on quite a number of countries are lacldug, 
and further breakdowTis ttould be made on so 
appreciable measure of conjecture. 

hfeanin^ Now that we have some terminology re- 
garding developmental levels of economies, what u 
the meaning of our terms? TTie clue lies in the word 
dcc€lopcd, which is implied m the first category 
(economically and technically advanced) and stated 
m the secontL What is a decefope tf econom y.? BaS' 
ically, it ts one m which the natuial_Md_hu05S0 
resources are being ubLzed at a relative ly hig h 1^’^ 
of efficiency at any given time- Devel^imental levels 
vary, of course, from economy to economy, fro® 
culture to culture, from one set of natural environ- 
mental condihons to another. For a single co*®**^ 
a developmental level varies also over a span w 
tune, for, as we have indicated previously, fn»* 
abih^ to maximize the utility of his surroundfflS* 
increases more or less directly with enlargonW* ® 
his fund of knowledge, including toob and method 
How high, then, sl»u!d a developmental level W 
for an economy to qualify as economically »®“ 
technically advanced? At present, we do not h*'"^ * 
^erally accepted, omnipotent model against whl® 
all economies are gauged, and neither do we ha'^ 
an iron<lad rule for such a purpose. Existing 
Gcations rest at this point cm carefully 
enteria that are generally accepted by rescaid«* 
as indicabve. 

Crtferia. A mulbtude of oitena have been eO| 
ployed to determine level of economic develop®®^ 
Of diese, two appear to generalize the results ral^ 
j sabsfactonly. The first involves the 
^ country's labor force in agriculture, and the seccno 

^ ‘ locluJing per capita radices of freight aoJ 
traffic. framportatwo-toutB dstasce, motor vehicle* o*”** 
trlephonet Used, domesti c and internalioaal loait Bows, 
paper dreuUtioo, energy consumed and produced. 1“^, 
trade, urbaoizahon. cultivated bnd, per unit arm ca n*** 
*r®P jteid*, cultrvated Und, populitraa density, iraarl*^ 
tkm-riMte mileage, total pt^iUation, birth and daih •* 
and Infant martahty rates. This list ts fndieaUve talher I"** 
oompWte 
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the per capita gross nabonal product* High per-' 
centages of labor force allocation to agriculture sug 
gest technical and economic underdevelopment by 
modem standards, as does a low per capita gross 
national product 

Herm-afforw Three reservations need be stale*!, 
however In tlie first place, the term tlecelopmcni 
refers to specific economies the potential of which 
Is not uniform throughout Ihewotld Inotherwords, 
if all economies were fully developed, they *vould 
not be yielding similar returns to all the worlds 
inhabitants Among the most outstanding differences 
in the potential of economies is in land, or natural 
envuonment One countrymayhave at its command 
a pletliora of natural resources, and another almost 
none Under such arcumstances, the per capita pro- 
duction and Income of the two countnes even if 
fully developed, would he at much different leveb 
Secondly, a nahon lliat is categonzed as tediru- 
cally or economically advanced usually u not so 
throughout its entire temtory Its land area may 
well contain pockets of oceupance were coriditions 
are definitely underde\elop«l considered by any 
criteria Tliese usually are in the outlwng are^ as 
ivo liave used the term earlier in tins chapter Q>n 
venely, nations that are classified as techmcallv or 
economically underdeveloped may well contain 
pockets of ocaipance that are technically and eco- 

nomlcalK advanced— aties,plantatIon distn^.min 

mg areas, etc Classifications are usually based upon 

generalized census data suppherl for whole ^n- 
tnes, and such generalizations mask regional and 
local variations 

Tliirdly, economic and technical advance ot 
underdevelopment does not necessarily imply cu 
hird advance or xmderdevelopmcnL Each reader 
of tins book doubtless can call to mmd some persem 
who Is a ‘whiz’ at mechanics or finaoM hut svtw 
knows precious little about, let us say, the hum 
ties or philosoph) So it fs wntb cultures Some w 
Uin more specisHred knowledge in the prewe dw 
dphnes.whertas others arc accumulations of men 

• Tho value, pet penon «F aU goods sc^ and 
perforeied wtthln a country over a given peilod- 


effort toward very different objectives Still others, 
of course, are advanced in many and varied chan- 
nels of learning Tlie point is that certain lecluiic^y 
and economu^ly undcrdevelope<l countnes may 
well be advanced in certain cultural components In 
whlcli certain technically advanced nations may be 
defiaent or cs en lacking 

The Clctnf cation. Figure 14 is a map of the 
worlds economies drawn on the basis of percent 
age of labor force in agnculture and adjusted m 
the legend on the basis of per capita gross nabonal 
product Both mdiccs yield rather similar results 
except m Chile Argenbna, Uruguay, and Japan, 
where labor force allobnent indicates technical ad- 
vance but per capita gross nabonal product cur- 
rently indicates underdevelopment, end in Veoe- 
tucla and Kuwait where, if per capita gross nabonal 
product were the measuring entenon, petroleum 
revenues would lend an aura of technical advance 
to otherwise underdeveloped countnes Poland also 
mi^t qualify as techrueally advanced on a gross 
natloful product basis, chiefly because of the acbve 
manufacturing tliere 

A word of cniifton about interprebng Uie map 
In a twofold clasrificabon sudi as thu, many na- 
tions especially in eaitcjn and southern Europe, 
were wcluded in the underdei-eloped category be- 
cause they did not quite measure up to the stand 
ards of tlie higher classification Nevertheless, tliey 
are on!> a out bclmv Ireland or Italy, which barely 
qualified for the higher category Others m tlie 
iinderdex eloped category, of course are much far- 
ther down tJic scale of economic development 

Level of economic and technical 
advance compared ivith per capita 
propensity to exchange 

Thu reader doubtless lias anticipated a rather close 
and direct correlation between level of economic 
and Icdinical advance and per capita propensity to 
exdiange (Figs 1.3 and 14). All the sovereign 
stales at tlnJ highest level of propensity to exchange 
also arc classified here as economically advanced 
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woilds mariets but abo the means of production 
and exchange of much more of the world than they 
occupy Of the four basic components of an econ- 
omy, they possess most of the worlds available 
capital, most of its labor that is educated or trained 
m time with this Industrial Age, and most of its 
entrepreneurship They are deficient only »n land 
( wth land interpreted here in its broadest sense as 
synonymous vnth natural resources) and must look 
to some of the underdes eloped societies only for 
some of this land. 

The underdes-eloped countries contain an aggre- 
gate of about tvso-lhirds of the worlds population 
and o\er 85 per cent of its agncultural poptilahon- 
its inhabitants who depend pnmanly upon agncul- 
tuie for sun-is al Yet, w ilh such a huge agricultural 
population, these societies encompass only about 
one-haJf of all cultwatcd land, wbJdi they work 
with methods and toob that too often are anti- 
quated. Although they account for nearly one-half 
of the world's labor force in manufacturing and 
handicrafts, most of their workers are in the latter 
category, as is shown by the fact that the under- 
devdop^ soaeties consume less than 20 per cent 
of all the inanimate energy used each year. 

Dominalion cf morkets 

Tlie prevailing control over the world's markets by 
teclinically advanced soaeties— and it u a pro- 
nounced control-is discussed at length in later 
chapters, notably Chapters 9 and 10 

Domination of capital accumulation 
Tlie technically advanced soaeties tend to control 
not only the majonty of tlie world’s markets but also 
the primary stocks of capital, whether of goods or 
money. 

Domination in capital good* 

The paramount position of technically advanced 
socirties in capital goods b suggested hy their very 
high proportionate consumption of the worliTs in- 
animate encrgv-Kiver 60 per cent of the current 
total. It IS furtiier emphasized by Uie concentration 
of the world's means of production and exchange 


either wslhin their own political territory or under 
their auspices in political affiliates and in foragn 
nations. 

Domination in money cflpiW^ 

The d^ee of control by technically aib-anced so- 
deties over the world’s money capital b also pro- 
nounced. The nature of accumulation of m<^ 
capital is a nebulous thing, imperfectly understoi^ 
even by the professionab, many of whom are m 
furidamental disagreement about it. This niu 
however, appears certain: monej'-capital ai^ui*- 
bon cannot be wrought magicsdly overnight m i®" 
digent nations. A conhnu^ momentum * 
rather prolonged period is necessary for . 

amounts of accumulabon in these or ® , 

naboos. Ps)chological factors, such as a filing 
confidence on the part of other nations in the 
om)- of the nation aspiring to accumulate the 
rency, or in seebons of that economy, 
tant as the actual gathering of some 
other assurance to support the oedit forms oJ 
money being accumulated. All this takes 
teclirucaSy advanced soo’ehes currently 
Investment of time that dates back several cenh^ 
whereas the underdeveloped nations are just begro 
nlng to build that investment. . 

Most of the world's capital available for im 
ment, therefore, b traceable mainly to teehni ) 
advanced sociebes— regardless of whether iha^P 
tal b in the form of public or pnvate, 
indirect, long-term or short-term investment o 
right finandal dd, or of loans from such m 
national organizabons as the Intemab'onal 
Fund and the International Bank for Reconstru 
and Development (the World Bank), j 

reader mbinfer, these last are subscribed to . 
rather large group of nabons, both technicfllly ^ 
vanced and underdeveloped, and their loan pi^ 
leges are available to any nation, underdevelop^ 
or not, that can quahfy, however, the major 
of actual money supporting tliese 
comes from technically advanced riations, " , , 
need for loans from such organizations. ^ 

nilely real, usually b not so pronounced as in® 
underdeveloped nations.) 



ED Do *rb<K [3 St* I ng ttoc 

2 5 ^ tnwket a group of 

ecooomw* iLhoie currendet art jreehj Mmhoogcoble u>Uh the ci/rrfticy of the 
economtj after ahtch the Moe b ottmed Hatet of exchange mthh the bloc 
Irciuenllytic boxed infl at iameeurrenetj Somabloc* 

I, he malnimn a common rexene of lard ftf-pet foreign curreneia upon which all 
members can draw In a . emergenaj Tl e Frmrf. eommunit^ sometimes u aim 
eonsiderc I as a wvorote Uoc os Bra unions hetacen smaBer Fnnpean nations and 
there oierstas pol lical ofHlurtes knwalt somellmu U eoiisrdcreil as p^l of the 


Money capital for foreign investment or ^ 
originates largely in the Uniteil Stales es 
Ftirope and lately to a much smaller 
Soviet Union Although there arc major excepUow 
(for example West German) ^ 

who is an outstanding source of such capita J 
geograplical distribution of such mycstmcnl com 
tides qiiile closely with that of nia|nr ®tirw cy 
W >cs ( Fig I 5) IT c United States '"vesU parU« 
larlv heavil) In the dollar bloc the United Kmg^ 
In tilt sterling bloc and the Soviet Union I” 
bonng Communist countnes Thus tlie IcchnI y 


odyanced nahons dominate both the blocs and 
Uw im esUnent 


Role of Communtst nations 


Communist nalions especially the Soviet Union, 
have spent llwir embryonic years in rapid capital 
accumulation Tliis has been done mainly through 
rigid wntral control In which mety available part 
and parcel of profits from all economic ventures are 
returned to the economy as producer goods (an 
Interesting exploitation of the workers not unlike 
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eighteenth- and mneteentli-century capitalist meth- 
ods so harshly decned by that founder of modem 
Conranmisro, Karl Marsl) As a result, the Sosiet 
Union has “pulled itself up by its bootstraps* to 
prehminar)' stages of tedmical ad\-ance and is be- 
ginning to msest more capital— both money and 
goods— m ncighbonng Communist nations and esen 
in some countries bejond the orbit of strict Com- 
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Tins « AN EtAKWLSTlOS AKD A PAKTUL DOCDMINTATOV OP PCO- 

nomic or »«luHcal ruUanec and wonomic or technical umlcrdcvelopment 
Its tide is sontewlat of a misnomer became our primary conerm Is w1lh 
selected undenlestlopwl etonomlw Tl e rcasoas for tliu cmpl>asi» are two 
i 1 1 oresumaMy most readm are famihar mU. the outer trimmings of tedi- 
mcaffy advanced economies Inasmuch as they arc active p.^iapnls In 
such economies and <2> Uter m lids book much attention will be given to 
IcchnicnUy advanced economies \vhlc!» dominate tlie commercial mpeets of 
global ronsumplton production nml cscliangi of most commodities 
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M U «1 clc%™ tat.'"’ xK.ncrf 

(11 rompc’llx-'r ""“I •'“t '"T >» “5"“"?''; 

^ !JphlcvrhofpcrcapiUi;rnMnatlonalprod.ictmn (3) cpm 

“ZTriti taJrrf F/7ap.u w tpptey I" 

C lo'ta that 

Sot. ta m topotaPt p«l ot ll« liter ta» (0) 

Miralloip (’) .ppcUmten 1” tell. pl.)«i<.ul an.l mental later .n.l r«r 
of both sS nnrl renneet (8) mteetn, compler tndl.tte for 
£,™.t.llon im.n.ieat.op and exetoue, (S) mrf.a and meltaUfor 
1^” iL-nt «nd comUtcpt oppleatton oF the pot.l.re reralls oI n.cl. expert 
mral'K to nrarV «H «>pe«x »< <'0) »n iitbxnixatlon basnl 

‘ ^iuliirtlon as well »s «xd>»nge (11) an internal range of economic 
Suons vaiyrng f«>m definite advance to equally ckfiniteuo<Icrd«e!oi^ 
Iti Most S?Se are trcited at some lungth cUewhere In tins ^k and 
TrS Ve* shall confine our efibrts largel) to accintiiallng their rehtionshlp 

to economic and techmeal advance 


42 


THE HUMAN BEING AN9 


ECONOMICS 


Labor-force allocation to agricullure end 
high per capita grots national product 
Tlie reader vnU recall that these are the mam oi- 
fena upon wfuch we based oui separation cf ad- 
s'anced from underdm eloped economies (Fig 1-1) 
and ihej' an* induded here for the obnious reason 
that the\ should head this particular Lst. Both these 
features should be familiar to the reader who ts an 
inhabitant of a Land with as economy ostiaDy clasn- 
6ed as adsnuced. It remains for us to add that, 
generally, the proportion of labor force allocated to 
agnculture is declining ratl.-er dramatically m many 
^i-aoccd economies whereas per capita gross na- 
bonal product ts on the nse Among the most force- 
ful cf the many erplanatioas is the famaar argu- 
ment lliat human and animal muscle, operating 
snthm a rather limited hanzon of trad.tjomlly ac- 
quired faaow-how, are rapicDy bexB| replaced to 
medaanlcnl energy used with tnereastrg cScsene)- 
and bs* more speculized and eSectisT methods. 

High leeelt of per capita conrum^rtton 
Certainly the reader whs Irsei la th^ Ueuted States, 
Canada, northweste i n Europe, or any of the other 
countries whose eco n omies are classi£ed as techni- 
caDr advanced is well aware of the high lesel of per 
capita consumption in his country Icdnndaals hv- 
mg in certain tecliTiicallv advanced e ojo u m.es have 
well over fifty tsoes as emefa money to spend each 
year as do individoab in certam underdeveloped 
economies. Such a stat au e n t does not give adequate 
coasiderabon of varying poce levels among ttalxms 
and aBow-aacm for goods produced at home in 
many underdeveloped ectmora.es. but it nonetheless 
saves to iEustrats our poicL We sfaH hate murfi 
more to say concerning per capita cocsmnpbon m 
he nett cd-ap ter 

AroiZabtiUir o/ energy at Unc cart 
We shall dsmonrtrale in more detail in Chapter II 
bat the world's technically advanced ectmomies 
use a share of aH energy far in excess of their share 
cf all people— in other words, that their per capita 
coasumptson is much bi^ier than is the world aver- 
age. ith mcreues in volume of energy prodoetsm 


at any specific tune, and with incresises m too*- 
flow of mcreasingfy efficient production over a rp22 
of time, the costs per unit to tlie consumer are n- 
doced. The modem liorae has so mam' gadgets thd 
it ts s'enlabK a factory, and the lady cf the hjese. 
once tied to the fatriiCT range and the mop. b rff* 
largely free to gno her attention to other maftere- 
sociahcommunity. political, etc. (V'betherthistJ»> 
sibon represents progr es s remaiia yet to be $«2-) 
The modem hctaiy in many cases coasusw so 
much energy tlsat it scarcely can be compared «T*h 
the l>andiaaft shop whenre it sprang and whids 
characteriTes many economies, mort of them under- 
developed, of the present day 

Dicersified manufacturing 
It has been said that a truly dyxumic ecoaccre 
oust be acbvT in the produetjon of pnroaiy 
(notably iron and steel), cbesnicals, tcrtiJes. *s» 
food. These are entaudy prererpiisjte 
upon which further output is based. The outpo* a 
fabricated products, traiupertabon equJpBi*^ 
buddings, ett, is based upon pnmaiy metals, apt* 
cbemic^. aa almost mmiroCTable and rap'dly gro*' 
ing list of drverse rtems, upon textiles, the eutpe* 
of apparel, upliolstery, and related fabrics aed ee^ 
fabrics, and human existence itself tipo® f®** 
Perhaps we should add to this hst the growc? 
electrics industry, which, m all its r a . "nfic aCoas. 
is assuming a pronounced napoi ta nce to 
industrial output .An economy defieeuf to a^ ^ 
these indjstnes would End compebboa <hi=cc- 
with an econo m y containing a complrtneot* TL^ 
swiuld be parbculaxlv bue m w ar bm e 

These Bvc. however, are but the foundata®^ 
dustnes Upon them rest a marled number 25“ 
variety^ of specialized activibes. each of which tJ* 
a definite dssbny to fulfill m a modem ecce^T 

• To tiow wfco iVtr.V tt ii gr wu e. paOcnlirh » 
to hoi tndajtrvrt, and cc* tlw f-mied Kfacilani ss ts ^ 
trpfc, *e answer { I ) atrl y r i r*. tl-j» atpvb 

hod, fc pcDCes^ a cf it>.« food 

and (2} bit of od-fpale doioestsc food ssTTb' ^ ' 

a tho t tilted Eagtlxa't rece ej atdity et 
as a patoEv mdeserd fcj the fcc^ pmod ef 
nlscmg sftfr the bsl warl ' 
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Jndmdua] faclories maj speriaLzo but a truly 
competiti\e economy in toda) s scheme of things 
must liave a diversjfictl manufacturing struclure 

Numerous secondary occtipoNofU 
A reclicck of flic graph on page 10 will indicate 
the extent to whieli secondar> or service occupa 
Uons cliaractenac technically advanced economics 
and do not chanctense underdevelopetl economies 
Tlio resident of a tccJinically advanced country 
sometunes takes for granted the number or variety 
of services available for lumself his family ex colds 
dog and cat 

Speetalizalion 

Tlie prcxenco of secondary occupations is made pos 
sible largely through spccialijation and consequent 
wriilus production In tlie prodwctix'c oocupadons 
ftnd once brought into existence the secondary 
occupations tliermeKcs have become highly spe- 
oallzeil Hie trend, vxliieh is continuing is based on 
the very simple Idea that a special st can do a job 
belter and in the long run less expensively (espe- 
oall) when aided b> a machine) than can the gen 
waltst So the Jack of all trader the ‘Johnathan 0‘ 
A A Milnos whimsical childs verse is disap- 
pearing in technlcall) advanced countries but is 
veiy much present in uaderdei eloped socicfirs 

Transportaiton, communication, 
exchange faciUttes 

riio chicken-or ej^g analogy can he applied aptlj to 
the exolulion of facilities for production and for 
iixison Did higher production result from or cause 
Increasing efUdenc) in transport and communica 
Ii Wo sliall nex cr laioxv for certain both produc- 
tion and exchange appear like Topsy to have 
‘gix)xxed“ as the Industrial Age itsilf emerged from 
So emhrjo tlTiafeiw tfic cause faahUrs for ** 
tiiange and communication arc highly developed id 
technically advanced economies and usuallj not so 
highlj developed in other tconomies— except in 
Some that tong hax e been political and/or econwnic 
colonies and thus have Iienefited from tfit coIoihiI 
system (a system tliat all loo frequently « de- 


nounced today as something wholly sinful rather 
than something Uiat had a rather logical place in 
the evolution of political and economic aSairs) 

tlxpertmentathn 

^^ode^I production is based upon demonstrated 
results— whether in factories on farms in transpor 
tabon in clencai offices or in any of a sirable list 
of addibonal economic Ingredients Allhougb tlie 
chemical And electronic mdustrfes lead m dirs re- 
spect most dynamic industries reinvest substanba] 
portions of tbeir gross rehirns m research The net 
result IS a conbnuous change in methods and tools— 
an unceasing adoption of something }iist a little bit 
better Assuming general stability in an eavnomy, 
we may take the place of such change as an mdica 
bon of the degree to which tliat economy is vibrant 
and strong and intends to rcmim so 

l/rbanisotion 

We have Indicated in the preceding chapter tliat 
more and more of the world s people are going to 
bo bom or are being bom In metropoLtan areas 
cibes ami tmvns and that tlie v anguard of this trend 
can be found in tcrfiniciUy advanced economic 
Drforc the Indusbial Ttex’oIuHon such cities as 
existed usually depended largely upon sunounding 
counbysdes for oxistrsioe-they were mainly ex 
cliangc centers hoi sing a fexx Orbsans xx ho provided 
the "something extra" for the lucky who could afford 
to buy tfieir wares Modem cities in technically ad 
>0nn.d lands are still excliongc centers— retail and 
wlolesale trade account for sizable portions of 
labor forces in very many large and small urban 
units in such hmis-but they also generate a large 
measure of their own production. Such ptxxloction, 
of course cwnes ippreciablj from the many fac 
tones large and small which chambers of com 
incrcc seek as eagerly as miners of the old West 
once sought gold— and for the same general reason 

flange of internal conditions 
TTus point is Included chieUv for reempJmsis iaas 
miidi as « has been presented before Economically 
and trciinicall} advanced uSbons are not advanced 
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Figure 2 1 Unfmployntfnt 
in telecled pheeg of lh« 

Vmied SUleg in Jtmtian/, 

I95D T/ic bfovn dots ghoxc 
pliices tihere unemployment 
teas only slightly shove 
normal, and tfie biscl. dots 
shou> places where unemploy- 
ment teas considerably higher 
than normal This map 
appeared efunng a (tme of 
rifghr reemJon In the Unlfwl 
SfofM economy Sole the 
large number of places In the 
manufaefuting belt, tcMcK 
*carfa^ eon he classified as 
technically or economically 
utiderdevelopcd. In contrast, 
many places of corwirfonlly 
hw lwing ttaridards, such at the remote tevflortt of the Appalachian Ulounlains or 
tome lr\£an resertaliont, are net thown. In other words, this map thaws 
temporary change In itatui rather than underdeveJoptneni The two coriditiora 
thaidd not be confused. (After hieaLabot Market Trends, VS Department 
of Labor, January, 1959) 

In all their geographical parts but contain many decline from previously reached developmental lo* 
internal areas of de^te underdevelopment-reeog- eb. A map published not too long ago dunng w 

luzable m the urban and rural slums dotting the economic "turndovvo" in the Omted Stale* bst*° 

landscape all too frequently. Such sore spots are Detroit as one of the several areas cipeneo®'^ 

beginning to prove somewhat embarrassing, and stress (Hg 2.1).’rhis, of course, was tnie—butonv 

some techi^caUy advanced nabons are giving them because people temporarily weren’t buying 

increasing attention. vehicles as fevcrislJy as previously. This t)pe 

There is a fine point for consideration in thb stress is very different from that found cm 

respect; We ought iwt to confuse areas experiencing Indian reservations, for example, which ar« 

femporary stress-let us say, areas suffering because perennially low lev eb of income and developnif“^ 

of short-run decrease in demand for their product There b, of course, an overlap in the tsco concept 

specjalties-H-ilh areas whicli, on a loog-tmn basis. but they basically are separate and distjoct. aad 

rither have nev er been developed to the limit of need to be recognized as such. 

> their capabilities or are experiencing a long-term 


UNDERDEVELOPED ECONOMIES 

At least one branch of econonucs-the institutioiial- a sooely, one that contains many other social insti" 

ist b^b-maintaias that an etwoomy cannot be tulions. and hence ft cannot be pidged apart 

sabsfactonly isolated from the remainder of a so- such considerations as Individual and social valu» 
ciety, even for observation, it is only one aspect of WTiether thb b true of economies of technicsl? 
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advancoU nahaiu Jia< bicn tl e focus of considerable 
debate Tliere is some evideucc 1 ossocr fl at cco 
nomic affairs in underdesclopctl cconoin es ssilb 
their varjing degrees of » ibslstenee Ining art. 
almost inextricably interwosen into lie fabric of 
total human existence there 

Tliis point lias been emp! aslzrd in ll e discus 
tlon that follows by Paul C Ihilhps an a tlionty 
familiar not only with some native In iian soewhes 
of the United States but also with a wide mngt of 
underdcvelopctl countnes liej-ond our nat onal bor 
ders ’ 

In undcrdes-cloped economies, 1 timan bcinip 
gain a living by direct means Tliey i fieri achiolly 
gather cnltii He process store and then use tl c 
products upon whicli they subsist 


Dearth of inarheti 

Cencrallv In such economies priang and roar^ 
sj-stems do not enter actively into living and maUng 
4 living Tlcre U less cxcliangc of prodiicU and 
lesviccs Uian In technicoU) odvancs'd economies 
and commurucatioii end transportation faohlics y« 
companitivcly nidimentary or even lacking A 
though there arc very few y 
’W'l ere manufactured products arc not sold (tl e sun 
never sets on caibonateil drinks) the mnosmt o 
currency Hat is circulated In uiiderdes eloped eron 
omtes is relatively Imlgmficnnt and dicre Is a 
reciprocal nredommanco of trading and barter 
Central Bnanang anil fiscal contracts fgure re a 
lively ImJe and the average person maj sec on y n 
few cents or a few dollars-or tlicir o«i Hsa»««^ 
local ciirrmcy-In a )car or even a lifctirw Some 
inluibilants of underdeveloped countries howevc 
are remarkably astute and discriminating uyers 
anl excellent and skilled entrepreneurs m terms or 
their own cultures and values Some 1 6*^ 
lands of opportunity and ctabbshcil Hghly • 

and profitable commercial systems and man) 

made fortunes as have Indians and Arabs along ll c 

‘ Thu matcriiil and that conWnJng » 
lnh« U«u„ror«lvflbg^ *“• die Iranian 
•IB Invlicd timlrib* lion* lo 0 U hook by J"„y pe 

if iKo "Latin AniCTican and African Branch 
velopiTiBni Dlvlrion, Inletnatlonal Cocpeial*”’' Adm 


Cistern coast of Africa Almost every country has Its 
cnteiprumg people who can be traced lo the m 
digenous inhabitants of an underdeveloped cotmtr) 
as vvcil ns to commercial enclaves implanted from 
the outside 

Vanjm" degrees of mobifity 
tnh ibitants of underdev eloped lands appear to have 
combinations of strange and setmmgl) inconsistent 
tendencies in respect to mobility Wide some of 

Three groTH* pfoWenu fn urulerdnchpcti 
ernnomies ere filih dmwe and ignofance A 
tfreet In Oie ciffage of Rejial AatSm In Iran lie 
f<oUuleJ leaser in the /oregrotind is Ihe supftj 
for lleiOtafffi ff ilematiot of Ceejferalion 
Adminisiratum) 
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thCTTi may seem rooled to the spot, oUiers are h»^y 
mobile and mo^e quicU> and eagerly in respoiw 
to the liope of relatiselv small economic re\v-ard. 
Ifouever, underdeveloped people are generally lit- 
tle inclined to move, eicqit for such seasonal migra- 
tions and transhumance as may tale place aii«>ng 
tnbal and fragmented nomadic groups. In vdUge 
cultures a famdy head may travel once ei-ery year 
to once ever>- ten )ears to the neighbonng regional 
dtv, wlide some men and many women may travel 
oniv to the neighbonng villages. Naturally, people 
who lead such reslncted lives are bound to have 
ver)' closely restricted horizons and oullooVs To 
them the world bejxmd is a vague and fearsome 
thing, while “development,” if they Vnovv about it 
at all! may give them an uneasv- arid uncertain feel- 
ing Tliey tend to chug to tradition and locality for 
reasons of security (fear) as well as lach of oppor- 
tunity. 

Dtffeulty in genera/iMh’on 
However, few categoncol statements can be made 
about underdeveloped people. There are more or 
less combinations, tvpes. aal stages of undenlevel- 
optnent, whi A must be defined in terms of the level 
of welfare at whidi the maioril) of the people live. 
In other words, economic underdeveloimieot is a 
human condition in whiA too many people within 
an area hav e neither the sufficiencies of life nor the 
opportunity, means, and motivation to secure them. 
Its real causes are obscure and not well known. 
Numerous attempts have been made to explain it, 
but most of these efforts have resulted only in an 
enumeration of the superficial symptoms and fac- 
tors associated with or related to it. 


SOME THEORIES OF 
UNDERDEVELOPMENT 

Higgms’ presents one of the rnost complete review* 
of general theories of underdevelopment He calls 


» Eeopnun Iligsow. Econsmie Frmcipbi. 

froiJmt en/t roheiet, VV \V. \e»toii & Ccimpuir, loc, 
Kr* ToA. 


attention to the fact that there are at least 
disaplinary concepts of economics: equiHbnum 
economics and development economics. 


Equilibrium economics 
Equilibnum economics Is economics in 
jctise of classical economics based on the fun^ 
mentals of the market and tlie laws of supply and 
d«nand. The vv ell-knowm basic premise is that inar- 
ket suiqjly and demand always control and cquA» 
tlie flow and distribution of goods, and that there o 
a continuous tendency for supply and demand 
return to a balance that represents the gfotest 
benefit to the most p«5ple. Higgms pomU out veiy 
rignificantlv that this type of ecooemics may 
be valid only for western Europe and the Vatea 
States during tlie nineteen^ century. 


DereJopment economics 
The other great branA of economics U just ^ 
coming into being and is associated wiA W ^ 
creased understanding of Ae economics of ba^ 
ward soaelies. It is called deceJopment 
}fy Higgins, because out of a closer study of 
ward people must come theories and practices 
planned economic societies. 

In Ae backward societies, 
bv classical economists are 
wrong ' For example: An increase in wages 
times creates less, rather than more, demand or 
jobs in underdeveloped economies, a rise in pnce 


the results pred^^ 

often diametiiea^ 


« Nole ky U» •oti»r of Ibe lot TV 
•choot of econoouc ihougkt woold be Incfaded m cr«*r 


b tree m eomDraioBy advanced jocietJe*. akVn^ 
alty in tV wne leiae u here aprbed ta imdefd ewl^ 
econo m ies. An econooucaily advanced ecvaionr!''^^^^ 
does not rely wholly epon market tulanee of 
demand but manipulates both supply and demand^W 
t er ta m moral, e c o n o mi c, and pobncal cbjectrres. , 

oainple, sub-idiatjon of africnhviie and ahipWi^ bo^ 
repair in the United States, which outwardly ch^P^ 
perhaps loudest of bD caUons the Liiuez fane 
clasncnl ecuooraies. At the cither pole, the Soviet 
manipulates closely intemal markets, all of which are 
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of ptotlucts may or may not stimulate more output 
on increased amount of land made ax^ailable to 
farmers may or may not induce them to farm more 
land tiian before On the other hand bactward peo 
pie sometimes exhibit high moti\ation and great 
energy in seeking income advantage Laborers often 
wU travel long distances for a relatively small wage 
increase and work long hours tinder extremely haz 
ardoiis and uncomfortable conditions for small 
wages 

The reasons for these seeming!) perverse and 
anomalous reactions an, not at all clear but thqr 
evidently are associated witli soncipsychological 
factors such as value systems feeling about stams 
individual prestige and other noneconomic pbe- 
nomena. Certainly the basic assumpbon of classicnl 
economics that human wants are insatuhle docs not 
hold In many cases around the world and through 
out history " 

As pointed out m a recent Afncaii shidy, «u 
twn must be exercised at the time when under 
developed people are apparently seeking diange 
unreservedly and undergoing change at a rapid rate 
In present da> Africa tlicre is drift to newly built 


• Tlus Millwf «( the text would M tw^ 

Uofti {IJ ihu aiJiimptlcn that human wants we 
not liniitrd tn ctjuical ecemomic* and (2) allh^ifi 
imiUiidLjle wants of nny fodoHltial or ftmup ma) w V 
«lb(ed to the point that, for esamptc he may 
utall his M»ingx are all cone, ihire i> appremble e»kl^ 
llm a> iccicHcs dexelop and as individuals bci-mnc a 
of fliB possibility that material things can ^ cwn<«l« ^ 
wise mode nvallablo to (hem their «nnls for , 

tlu Iticrwisc Certainly It Is unlhinkahlo for n rwld^nt » 
undenlevelopcd country who cam* la us say some 5^ 
y«r lo consider iwnerjhlp and niamtenaoM of an a«l<^ 

Wlc. So aa autoinoblk Is simply rat * ^ ^ 

•■orU ThU is not to s ly however that it will 

part of h„ dream wotU-or at l.wt tlut of his W 

granilwn. nr Rrcat grandsoQ. The statement made In r« 

«f»vc has been Included to that the ttodent . 

viewpoints that arc not completely in harmony h . 

aulhor die* not alter his position that human wanB w 

•atlahle esen though aomo nf them tna> be 

mant and may reqSre some sort of outer rtlmulus to mvak« 

’ “Africa “ Sfuify prejraretf b'j the Program 

on Forelpj Hehitlone, BSth Cong. 

CmiR. sL ai no.4 Disalbuled by Melville I Ilerskmils. 


urban centers, incorporation of Afneans into large- 
scale sdiemes, heightened levels of involvement In 
world trade Increase m number of scliools and 
school populabons. nationalisbc movements const! 
tutional reforms, and exposure to, and adophon of, 
some other European traits Yet despite all this and 
more tliere is strong adherence to antecedent tradi- 
tion Bencatli the imiovahons are preexisting cultures 
wdudi are, and continue to be, funebonmg realities 
The power of tradition is manifested everyivhere, 
and at every turn affecls economies Tliere are the 
pulls of tribal aOUiahons cutting across present 
(often artificial) country boundanra, contests be- 
tween tnbal leaders and politicians of the new coun- 
try governments, contests between parliamentary 
procedures and indigenous methods of reaching 
decision In the economic sphere, problems are en- 
countered when tribal agncultura] work patterns 
are transferred to imlustr), when the tradition of 
wealth slianng is confronted witli the profit motive, 
wlien traditional /-unity and clan social customs 
encounter systems built on individual inibative 

Geographic determinism 
One theory that Ihggins discusses u called by him 
geogrcpfifc de/erminism (Ceographen would call 
tIiis'*cni>ironmtnfflfw»»i or cncironmcntol defermin- 
fsm ) It IS tlic old controvcrsnl idea tliat the tropics 
arc detnmenta! to zestful hving • Tlie conclusion is 
lliat there Is little, if an> , demonstrably irreparable 

• Note by the Bulhnr of ll» lexl Actti.il!y «ivIroniB«n- 
b »(T>bnl othtT than to tho tropiw aod hoUi basically 
ihrt lh« pliystml envuomnent Is a strong moUia if not a 
drlcraUn-uit of human actMlici In any ar« However, 
human bclngr Including ptofrtilonally trained minds arc 
faddish Onee v.e thought luitura all powerful Now ft 
icems at least 1“ lhl» aullmr we oscrlbo too much to man's 
pormllal to overcome luilnre We cannot eacapotenne meaa- 
^ of cnvtroDiTietiUlLsm aod a porCUl disagreement wnii 
IlnKioS ** reported above It hereby regtstered rcrhupi the 
tropiea can bo made very livable- but will tlits not Involve 
trrmrsdous capital outlay in air ftmdillonlng and moisture 
eontjol— much wore llian now Is alloratcd to imroner cooling 
■nd winter heaUng In tlie middle lititndrt? Perhaps we ant 
DOW crops beyonil the Wiludinal IlmlW nature seems to 
hav» eflaWvOicd but at whit price® S'aliire mas not drfer 
■mne our living or way of life- but nuke no mlrtake about 
It, the b tliere to lie <«p*d wllh 
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effect of the lutursl emironmest on producthlty 
and no inmnnountable reason \*hy advanced econ- 
omies cannot be established In the tropical parts of 
thessorld. 

Duofum 

Another theory is called sodologicol ductum. (It 
might as well be called economic, political, cultural, 
or geogrcp/iu\if duaLsm.} This is ti^ existence, result- 
ieg from invasion or indigenous growth, of an afflu- 
ent and economically and socuUy advanced con- 
trolling group side by side with an amorphous mass 
of undcnJeNriopii»ent.The ehte group may be asso- 
ciated with an indigenous royal faimly (as ui Caiir- 
bodla), dusters of traders (as in Mozambique), 
landlords (as m Tran), imported colonialism (as in 
the Cameroons), locally evoh-ed capitalists (as in 
Japan), or imported management (as m Etlu^na). 
There may be social di£Fer«rces along class Im^ 
(Cuba), language differences (Peru), oUier cultural 
differences (numerous examples), and/or combi- 
oatkiQS of these. I lowei er comtituted, the ehte lend 


to be located at the central atjr, with bran^e* to 
llic principal market towTis, while the unclero®'’* 
oped people are scattered over the remain®?, 
inhabited portions of tlie country. 

From the standpoint of historical de>T!op®®7 
there are two r nain forms of dualism- (1) a t)?**** ^ 
which the advanced economy is an invading 1°^ 
causing a breakdown and a certain measure or 
integration to the indigenous economy, and (2/ * 
l}-pe in which the advanced economy grew «P^ 
digenously within an ehte group which estabhs^ 
the system, complete with its connections to lotap^ 
economic Organizations. Representative exampl^® ' 
the former are found in the Philippines. 
effects of the Spanish invasion were inhented h) 
Umted States, and in former French Indorfa®*- 
where the effects of the French colonial 1 

still persist under independence, although 
cfesely to the local elite family patterns- 
oad form of dualism has been caDed the ingroup 
tifpe. Several tbeones have been formulated to *^' 
Ule cultural patterns with sociopsydwpohtical 



„ riraCTlorV «f «■»» eWU™ M”'"”"”” Sm:to) 


tarts One ot tliese denis 'sith tl" iidikam'^ 
/Mor, which poslnlales that difletent peoples Ii^ 
Mmnt cpahilitics or tcndcnccs to ptsfomi "raj. 
Mgoroosly and efficiently • Supposedly underdnel 
oped people hove a lesser achievement factor ^ 
developed peoples and for this reason do n^j 
as hard or as effiaently Other tlieorics s i 
only a group that will strive to regain (or gam; 

•D C 
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status will exert the effort to actievc economic re- 
fonn and advancement Some vixitcrs attribute 
economic disintegration to tlie backwash results of 
colonial catcxpnse and exploitation because of llie 
"spread” effects of Uie advanced economic opera 
lion. These effects come from high turnover of 
labor the practice of importing labor and concomi 
tantly discriminating against local labor and the 
discouragement of indigenous merchandising and 
manufacturing 

Ciratlar cmisnthn 

I\jpulntlon pressurw astlievgrowandinCTCsse are 
known to brmg about a reduction in level of living, 
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simplv because returns are diminished as natural 
resources are depleted and c^entual]y exhausted m 
the face of a multiplication of population to si^ 
port \\'hen extractive industries are supenmpos^ 
on sudi detenorabog economic areas and the raw 
matenals tlicreby svon from nature arc eiportcdL 
the domesbe depn«bon process is thcrebv speeded 
up This condition suggests tlie circular causaiton 
concepts of MyrdaL" wherein esndcnce indicates 
dial tmderdev-elopmenl lends to aggra«te itself, 
because those economic regions that are undergoing 
acb\ e adi'ancemenl attract resources, raaaagement. 
and investment away from stagnant areas and thus 
intensifj- further the latter's stagnabon. This wotis 
across mtemabonal boundaries and has deleteiioiti 
and diicriminator)’ effects on backward people. The 
ircpansion of trade gn-es adi-antages to the more 
active areas, because they are able to produce and 
«n more cheaply per unit 

Isolated enterpriset 

Another theoty'* impLes that ecesonvjes retrogre s s 
or fail to adsoioce partly because comateroal enter* 
pnses are attempted only as isolated units. If an 
enterprise is assoaated with oo complomentaiy 
enteipnses to i n cr ea se buying p<r*er for its prod- 
ucts. It will faiL 

A^ecexHfy for more fcnotcledge 
There are numcroio other theories cooeeroiTig the 
reasons for economic stagnabon. but none so far 
thatoffers satisfactorilycompleteesplanatioas. Most 
discussions deal widi the symptoms of onderdes'el- 
opment rather than causes. In fact, symptoms are 
oftra inistaiea for causes. ComspondingJy. man y 
of the so-ealled remedies for underdevelopment 
treat only symptoms and do not get to the basic 
causes More satisfactory explanabons wiD hare to 
await substanbally more study. One can sav onlv 
that underdevclopoieot may rest mostly wil^ the 

I'Ciaaisr .Hvriiil, Ectneanie Throry end Veder- 
Der^Sayied Reginvi. Cenld Ducls.3fth fc Ox. I>J- . Lcndoix 
1®7 

* ‘ P N Roseosteia-Rnian, A off* on theory of Oie 
Efg Riu^ ^tusachcietti lostjfoie of Teciuclos^ Crater 
hr bamiitionil Scsdiei. Cmbrjdge, Mxa., 1957, 


minds of the people fnvoh'ed, and within entrencied 
systems and customs. It b associated with an a Sn Sr 
for familiar ihingr. and ignorance and fear of orr 
tilings. It IS associated also with a fear on the prt 
of the masses of the elite, and with selfishness hr 
that elite and msisCence upon tracLbonal prhi3#|r 
and adi'antage. Abose all. there exists a geseal 
Ignorance as to how to proceed to refonn. regud- 
less of iincentv of fntenbon. One thing is CTrtaffl 
underdcieloptnenl does not c o iice m any one Jda* 
tific disciplme alone, it concerm all disdpluKS 
ollunately may become the chief concern cf sope 
siTitbesmng concept such as human ecology. 

SOME EXAMPLES OF 
UNDERDEVELOPMENT 

So much for generalizations concerning uoderder^ 
opmmb MV shall proceed now to more lotisit’-p 
giiropjcs of selected soaeties. some of ibeo 
some of them ullage, anti some of them uataiB*!- 
Id keeping with our primary theme that eeeBosW 
underdevelepmcot is more faDy tiadersUadable ff 
presenifd in context with aotieeonomic aspwO rf 
sociebes, we shall include intentionally sekrted 
ooweconom i c features that «e feel ere importss** 
•AD sociebes and economies ducussed in the 
mainder of ihb chapter ire at tlie lowest leiel o 
propensity to exchange, at mapped in Rg 1-3- 

Trfbea in eastern and saufftem As» 

In the mountains, piedmonts, and plateaus of essi- 
em and souO.em .Asia Iii'es a complex asseoihl^ 
of tribal pet^le. Their economies are bwed 
on foraging and shifting culbvabon, and the cr-’® 
cash crop of the area IS opium. 

The people of the Khamu tnbe inhabit 
mountain slo^ of I,aos, northern Thailand. 
Metaam. aad northward into the mount^m* ^ 
Yu nnan (Rg 2.2). These are the aboriginal peop" 
of the region. They are darker and shorter than 
the Lao who came into the area from China ICO ^ 
500 years ago. Their language b a member cf 

•’They r ttre wa t oezrtv the 

(Tahfe 1.3). ■ i 
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Indonesian family of I inguages T1 c> have tned to 
resist cnltural integration with the Buddhists and 
the Lao but the inevitable process of amalgamation 
IS taking place espcciall) along rones of contact 
Mith the Lao 

The people of the Meo tribe live on the mown 
tarn tops and high plateaus in the same general 
regions in scattered setllemints consLsting of two 
or three to a doren wood houses built directl) on 
tlie ground Tlie Meo arc relatively recent airls'als 
from the mountains to the north whicli are swthm 
the present Iviundancs of Communist China Their 
cultural and language ties are to the region exleo 
bg north across the border into kiinnan and they 
idenhfy themselves with the Men cibzens in that 
area rather than with ll e Lao of the sallejs whom 
they tend to looV upon as foreigners 

Tlio people of the Bodi trybe live on the eastern 
slopes and piedmonts of North and South Vietnam 
They live in villages of long tlutdicd houses with 
bamboo and \sw>d framing anil split wood and 
bamboo floors built on pole piUars wiUi a 3- to 
4-fool space tmdemealh 

Tlieso tribes arc animistic and shimaoisOc 
practice part time slufting agncullure and supple- 
ment this wth foraging and hurting for a uving 


Agnerd/ure Tlie shifting agnculturo produw 
both glutinous and nonglutinous ricc maize pota 
tof^ and otlicr \egetablcs The forests proves 
wood charcoal fruits stick lac. wild 
hamboo strips neat p-ickiges of banana 
wtapping food sold in the markets) an e 
nuts and special leaves for wrapping and 
them The Meo arc large producers of opium which 
Is rawed both in small mountain patclics wa m 
large fields of the high plateaus and 
sms under u 1 mdlord plantation shareatipper wo 
laborer s)-stem 

TraJe TbCTO a coioiilcrablc trade among jlm 
tnbj groups and bchveen them and t le o 
VrMr«S,J A peenbar teahire d 
inslitufioti and nnctice known os Lam Tnw 
briefly that a person known as a Lam acts 
mtermediar) between the parties concerned uso 


.Khnni ^ ' -'f 

"ft-oliJtM l\ No It Volnam 

■ itSilJt s' mtrl'maiA Xfnet 






V t’i 'r 


Ml 


CsmsMlJ 

_ A tVitflurn 


Figure iMolion of leleefed tribe* in roifem 
and touthem A*ln The gray eolof ifuiica upfandu 
etui moiintolne oiiJ the beige color thoua hwftmls 


ally the Lam is a Lao who comes from a village 
located so as to be aeressible to both tlie tnbal 
selllemcDls and the outside markets He is fre- 
quently a ■village or district headman The tnbal 
people come to the Lam whenever they have some 
items to trade or sell and procure from him tlie 
items tliey need Tlieso are ^t, clothing iron bars 
(to Ukc to tlie bhclcsmith to be forged into tools) 
doth (black cotton broadcloth and locally made 
blueblacfc indigo homespun), soap nails flashlights 
and batteries and sudi rare lusury items as kero- 
sene and powdered toffee 

Opium Js one of the principal items of Laotian 
foreign bade and important m the balance of for 
etgn cxdnnge Formerly it was slupped by pack 
tr^nover mountain trails to the north into kunnan 
■whence it found its wav to the ahes and ports of 
inunland Clilna. Processing and packaging took 
place at various points along the way Now it Is 
slupped out primarily by small planes that fly be- 
tween the provincial centers of Laos to unknown 
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points m Yunnan. Nortli and SouUi Vietnam and 
perhaps other arras Some Is tfiU traded to iJie law 
and Clunese middlemen who collect H and slilp It 
by plane, and some is used for barter between tl>e 
villages and tribal settlements. A esrasiderable 
amount is used for Imme consumption. 

The tribes sldl often refuse to accept paper 
money, tliey use Ificir omti siber currency in the 
form of small ingots, heavy neck collars, and brace, 
lets Burmese and Chinese coins arc mclied down 
in Luang Prabang and made Into liars for trade 
with tlie tnbes 

Other SotfTces of Income. Often ifie tribes lack 
goods to trade and trj to meet Uieir Indog rwpiu^ 
ments hy working as laborers and senants. Croups 
of jtnmg men come together and frcrjuently walk 
on long beks over the mountains for more than a 
week to reach towns and look for jobs. Dunog tliese 
walks ibej’ sleep under the trees and cat wliafeser 
they can End. UsiuDy tlie tnps to (owns to seek 
|obs take place after the fann patclies are cleared 
in February, between weedings during the summer 
when the crops are growing, and again after harvest 
in NosTinber. 

Imprint of Foreign Economy Hie Itadi tribe is 
connected with Vietnamese trading points. lUdi 
life has many traditional features; w-amors who 
cany spears and wear tlie halberd, (he practice of 
sacrificing, and the ceimiooy of singing and drink* 
ing wine through a long cane tube However, some 
Radi communities have gone through a period of 
disruption as a result of ^ establishment of coffee 
and rubber plantations in tlicir landscapes by (be 
French. For a time Ur^ numbers of Radi were used 
for planiahon labor. Then wsth tlie subsequent re* 
duebOD of plantation actisity coincident wilb the 
independence of Vietnam, the Radi mostly have 
returned to tribal life Many of the plantabou have 
grown up in brush. 

Current Change. Currently the tribes are under- 
going a process of rapid transition and inteimtnglnig 
of c^ture with the outside world and are being 
subjected to the overtures and promotions o! their 


Communist fellow tnhesmeti from tlir north, .kk 
flwugh clunges are talrng pJaec. the pcofie Imld oo 
to some elements of ibeir traditions with retnarkaye 
tenacity 

IjOotian nral csllcgcs 

Pliysiograpliically, Laos romUU of the vaUot ^ 
tlie tipper .kfelong Ibvrr and its tributaries, whid) 
arr narrow and occupy relatively Lttle area, and of 
the inucli more ettensive, rugged mountains. Tbe 
previously ducussn! Uiamu tnfac occupies prtru- 
nly tlie mounUin slopes, and tl>e Meo Inn oo ^ 
hjgli rnnuntam tops and plateau arras. Tl.e settle- 
ments of ifie Lao tribe, extending along the S'lBess. 
are part of an occupanee centered in llie northeia 
part of neighboring Thailand, 

Settlement. Tbe Lao live in villag« located fa 
Uie roost part along die ni-cr banks, but some srtde- 
ments citciKl back to the mountain slopes and are 
acmsible only by nairnw cart trails and fotrt paths. 
The vdligrs range in sue from 10 to 400 ho«3f 
fields, with tlie average estimated at about SO 
Vaiage population averages about 250. ranging 
50 to 136 ). Tlie average household las about 5 
persons. 

The Lao houses arc built on wnoden posts with 
bamboo-maltmg walls and (hatch or bai’doo- 
inaltmg roofs. The Boon are of wood or spht ba.'fr 
boo A few of tlie wealthier families lave walls cf 
wood and hie, and corrugated iron roofs. Under tic 
floors tliere b considerable space, and here ^ 
stored odds and ends of farm tools, vessels, and 
spare bamboo poles. Here. too. the ubiquitous waW 
buffalo (if the familv owns one) has his stall. * 3 “ 
a few diiclens run in and out, togetlier with an 
occsuional pig or two. Inside the bouses are 
obhings consisting of a few mats. cups, a®^ * 
coconnt Imife. Some bouses have two rooms, a last* 
one for receiving guests and eatmg and a small 00 * 
for cooking. Soimhrncs there are cme or two parte 
tioned areas for sleeping. 

There are local stores which sell suchcomna^ 
ties as candles, cigarettes, matches, local 
tobacco, cotton thread, hard candies, beef, cann^ 
milk, salt, afl.puipose pilb. canned fish, blankets. 
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60000 occupied places in Iran and approximately 
•10000 of these may lie classified as vatlaj,cs some 
50 as regional market ton ns and 10 or so as larger 
prosincial cities, there is one outslanilmg iiulustnal 
(oilreGtung) Dtv. and there is one mtlropnhtan 
center Tlie economy «( the country is of llw 
iisaallj associated in the West with medieval feud 
aksm. Jn wluch most of the people live m rural vil 
lages and arc Iwimd to the land An os ens Iielmmg 
mapnty of those piople arc clironicalls tired and 
frustrated— coneerncsl at all times ssith getting a 
daily bite to eat Tlus is porticiibrly true of the 
tenant farmer, to ssliose situation the rcmaiks or 
this section apply If not otlienvise specified 

flelcMnt Noliirol rMlnrp* Terrain and climate 
govern to some extent the distribution of ogricul 
tiiral land In Iran and coascfjuenU) tin distribntioti 
oftheprcvaihngl) rural population rromanarrow 
hot plain fringing the Persian Culf tJicre nses o 
tnics of niggcrl escarpments that culminate In 
nuiuntalM extending from Uit courtr/s north'sert 
Cm boundary soulheastwarxl along the 
rersiunCiilf and iLo Arabian Sea (Fig Totho 
north and rut of these mountains is a central pla 
tcaii dotted witli moimlams and hilb tliat are 
oiotial remnants Tlw plahraii in turn u bounded 
on the north by an arc of moderately high 
tuns circling parallel to the soutbern shore o e 
Caspian Sea and connecting mountainous tlustas 
in northwestern Iran with criualU mountairKMU 
Afglianistan Beyond tins arc is the low (below «a 
•cvtl) Caspian littoral plain wlilch u bumid on «« 
west but becomes extremely dry to the cast ^ic 
remainder of the country Is arid ami semiand witn 
dw degree of aridity increasing to the „ 

Conditions attractiv e to settlement arc foimdd^Hy 
'*hort irrigating water is available and because 
Iran has no major waterways most such water oc- 
«>rs in small sometimes intenmttcnt rivers ana 
«rc4ms located primarily In the northwestern MU 
of the country Tliese descend from the 
oicnintaln ranges particularly from slopes receiving 
"We tl an an average portion of the meager p^P 
tatwn-sbpcs located both m the mountains tKwdcr 
bgthe central plateau and In the crosional remnanu 
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vvithio that plateau In the viamly of tbe anaent 
aty of Shiraz there is a w inter rainfall belt that 
products grains and fnilt watliout imgabon. 

Selllement Tie form villages are located pnma 
nly at Irrigated spots along the rivers and streams 
or at the moutlis of garwls which are long galleries 
dug Iiy hand into water bearing gravels and marked 
by rows of shaft openings surrounded by circular 
piles of waste dirt and gravel Tlie agrarian vd 
laces have various patterns Along the moister 
fringes of the Caspian Sea they dot the flatjands 
rather evwilj Tlicre each village is made up of a 
cluster of wxxhI and thatch buddings surrounded by 
small kltdien gardens and enclosures for livestock 
fbdiadug patterns of donkey trails connect them to 
the fields and to nearbv villages Other villages in 
tlie country are strung along stream v-alleys being 
comprised by topography and water availabdi^ 
In forested mountainsides the comparatively few 
settlementx are marked by small clearings and bv 
coluinnx of smoko where charcoal is lining made 
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Figure 2 4 General plan of a rSZage on iht 
Iranian plateau. Thh village i$ timtlar to the 
actual ciRage of Varomin, 30 mile* to the east 
ondeoulh o/ Tefteron fFig 2JX 

Ifouting Consinjclion arid AtTangement. On ibe 
central plateau, the dKellings of the tenant fanner 
are joined together in rows along narrow streets or 
around rectangular courts. Sheep, goab, donkejrs, 
asen, and sometimes even camels are hept in ^e 
courts. Oxen also are Vept in adjoining compoiinds 
which arc interspersed snth small gardens, refuse 
heaps, and empty space Surrounding aU these are 
the fields (Fig 2.4). 

Individu^ dwelling units are usually con* 


stiuctcd of adobe walk topped by clo’erly built 
arciied roofs of brick. Each unit consists of an open 
front room with three svalls only, and perhaps i 
second room (Fig. 2.5). The arched roof cos-cn to 
enrire umt. which measures some 1W2 feet ia 
length and 8 feet in width, and extends some 4 to 
10 feet beyond the unit to form an open end, He« 
the cooking, eating, and group Lving of the famuf 
are tsuned on. On one side of the room is a clay or 
bnck stove with a gnll or sheet-metal top. and m 
the other there may or may not be some raised 
platforms and combination seat-tables of 
brick. Some Iwuscs liave a second room about 8 f«t 
long and as wade as the house. Hctc the sroroen 
remain in seclusion much of the time, carrying on 
handwork, mending, etc. This also may be the f^ 
ily sleepmg room. Bedding consists of goat- aw 
sheepskim which are rolled up during the day aw 
spread out only at night If Uie family u relauvf f 
rsdt, some old but remarkably durable rugs 
the skins Hie separatmg svall betweeo the ^ 
rooms is usually a partjal one. extending opa"*" 
only as far as the beginning of the arch Tliere ntay 
be curtains hanging over the passageway throop 
the waiL , 

There are. of coune, numerous xanatjoos 
this house type. Some families ha%a a Using spn^ 
of only 3 b>' 4 feel, and others have more than 
average. The one described above is partoculaf, 
diaractciistic of that of the farm tenant-share' 
cropper. 

Viflogc Crganiastion Each house, and the 
village and the surrounding farm land as sveUt 
usually owned by a landlord, who may ah'’ 
other villages and their land. Villages ha' e retnani^ 

In the same family for centuries. The business of ^ 

landlord may be transacted by a broker. , . 

Eadi \iliagB is presided over by a mayor, caS^ , 
a Katkotla, wlm is the landlord's or brokers rept^ 
sentati'e and boss of the village life, farm op^ _ 
Hons, and daily routine. His jurisdiction combi^^ 
that of a foreman, mayor, judge, and lawgi'"^- 
sees to the work of the tenants and the meticuJO'-s ^ 
care of the irrigation ditches, oxen, and other 
erties of tlie landlord. He issues seeds, keeps recoil 
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requites work for the landlord hiinsclf d seiplmes 
rebellious or recalcitrant tenants disci arpes some 
if necessary does the talking to visitors (Ih^. tenants 
often will not talk to strangers) makes the ded 
sions, manages the harvests assigns no 1 rcasstgrs 
land IIo IS generally obsequious to 1 is s periors 
but arrogant toward those under his control He I as 
authorized prerogatives and functions d RiimI by 
legislation. He is tlie key element in tl t inanage- 
tnent of the feudal economic system of Iran 


Village LahoTcrs ficsides the farm tcninb there 
u in most villages a class of laborers and tinem 
ployed people Tliese live in fence comers between 
buildings and under trees Tlicy sometimes arc not 
organized as families but live as individuals forag 
Ing for food in the refuse heaps and any other pos 
iible sources They work when they can get work- 
oflcn for tlie tenants-ond stand read) to compete 
for any sliarecropping opportunity or to take my 
sort of odd job Because of tl is surpt is of labor 
numerous peasants are alwaj-s coropctiog with each 
etlier for each parcel of land Any disagreem^ 
between the landowner and tl c tenant, or a protest 
by the tenant is likely to result in the tenant s Wing 
dlqilaccd because n substitute Is alwavs ready to 
lake his place 


The System of the Fifth Tlw system of the fifths 
is tlie basic sharecropping arrangement By this sys 
tern the five major items needed for prodoclKm 
land, water seed osen and human labor-fortn e 
basis for proportionate divuion of the final ” 
Tlie shares of the harvest are divided Into 
each fifth bclongmg to the person supp ymg ttie 
certesponding production item Tlius if tlw 
can supply only labor he gets one fifth d 
bis oxen, he gets two fiftlis if he can get 
credit to furnish seed, he gets three-fifths The Imd 
lord always owns and furnishes the land an 
«> gets a minimum of twt^Bftlis Most Und^ 
f imish seed and many furnish the oxen i ^ 
tenants witli oxen visually can dispbcc those vn 
Oxen, . 

Usually the tenants share is limited to labw 
'^hich means the labor of his entire family W aaoi 
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tion he may be forced to go Into debt to his land 
lord for the barest essentials of subsistence at Inter 
est rales often amounting to as mucJi as 200 to 300 
per cent A common result is that tlie tenant owes 
tho landlord his own share of tlie harvest long 
before ft Is produced and is obligated to pay in 
usury twice to three tunes tlie amount advanced 
to him 

The Lanlotcncrs The landowning families are 
usually of the large extended family type in which 
rclatiw combine under a single head who Is eus 
tomarily an older man He manages llie property 
for the CTlirc family These families frequently liave 
one or more members as representatives in die 
Parliament These are tl e so-called *100 families’' 
that own virtually all of the productive land of 
the country These fam lies are m control of the 
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go\ prnmentil poLcy and business, and has e success- 
fully resisted tliorough reform Needless to sayprop- 
erts’ taxes are miniscule 

Brokers. Tlie sharecropper system is sometimes 
combined «ilh a brokerage or middleman system 
lliat results in even more hopeless conditions for 
the tenant and his family The landovv-ners fre- 
quently lease their land to middlemen, who in turn 
lease it to the peasants Under these arrangements, 
the landowners rarely visit their own holdings but 
maintain sev eral households la villas wath numerous 
servants and may spend a good part of an average 
year m Europe. The brokers tend to be membm 
of a “lesser ehle.“ They come from the cities, and 
may be desenbed as business operators, not infre- 
quently connected watli larger flour nuDs. nce- 
wholesaling firms, etc. Some sue full-time land man- 
agers. In any case, they* are under pressure to show 
maximum returns, but sometimes are inclined to 
“play both ends." Tliey may be given to chieaneiy 
In their dealings with tlie landowners and to 
cruelty* In their dealings with the tenants 

Tarming Prochccr. Most agricultural land is irri- 
gated. However, many of tlie streams from which 
water Is obtained are intermittent. Bowing princi- 
pally during early spnng when snow is melting to 
the mountains and deficient or even dry dunng 
much of the remainder of the year. Under these 
conditions, planting occurs in time to take advan- 
tage of the peak water flow*. Water frmn ganats b 
usually in permanent supply, and the growing sea- 
son is longer. 

Imgation ditches are raised sdxtve the genera] 
level of tlie ground, and are maintained through 
the use of short-handled hoes. Plots of tilled ground 
are leveled and formed into smaQ basins with dike 
borders. Each plot b fiood-imgated for grains and 
bedded with furrows and intervening ndges for 
row crops. The furrow s are made with hoes m with 
oxen-drawn plows. In the fall an entire Itoldmg b 
plowed if the dike and basin borders are relatively 
low so that the topograpliy b relatively usuforin. 
Before imgatiog, the dikes are built up again to 


bold water Prior to seedmg. the plots are dragg^ 
with wooden floats made of logs and poles and 
puOcd by oxen, so that they are level once agaa. 

Crops WHEAT. Wieat is the principal grain rai^ 
under irrigation. Some b planted in the iaSlaoi 
some in the spring. The actual seeding is camed^t^ 
Iqr broadcasting, whereby the seeds arc scattered by 
hand. Sometimes the se^ is “irrigated up 
fling water over it, and sometimes it is covered by 
a light dragging or brushing 

At harvest time, tlie wlieat b threshed by fisd* 
mg ©r trampling with Lveslock. The gram is win- 
nowed, swept into piles, sacked, and ^ 

vilbge room under the watchful eye of the land- 
lords representative. _ . 

mCE. Rjce-produang areas are found in 
mild clunale of tlie Caspian littoral, chiefly 
the large streams with sustained flow. At the po® 
where these streams strike the fiat plain, 
diverted mto canals, each of which usually suppb 
from ten to fifty viDages. In tlie meuntainSi set^ 
rice-grovvmg b found on the sides of *®”>f** 
terracehke basins that are supplied by 
canals from sharply descending mountain 
These fields sometimes extend to coMide ^^ 
heights on the canyon sides, the water passing rroo 
basin to basin by means of weirs. 

Plowing for tlie rice planting b done in b 
winter and early spring, both before and after 

ing After being plowed, the land b leveled 1^^ 

or by a Bat-board scraper pulled by an ox The fie 
are flooded, and the final leveling b done with ^ 
aid of water, which acts as both a settling 
mod levehng gauge. 

Rjce plants are started in small beds m 
corners of tfie imgated basins and are set 
the fields dunng the month of April. 
form most of the transplanting work, a back-bem^ 
and strenuous job Tlie men keep them s«pp|' 
with handfuls of shoots and work on the dik"**. 
ditxiies, weirs, etc. 

In rice culture, more of the work b ^ 
hired laborers than in wheat culture. Manylai»k) 
simply hire bbor and marugers and pay 
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vvlucli rango from 20 to 30 cents for a full work 
da) Many laborers arc employed only during plant 
jng and barscst, thus realizing only two or three 
months of work in early spring pcrliaps sporadic 
work during llio irrigating stason and two montlis 
or so during the liars cst During the remainder of 
tie year they endure iincmploynicnt 

Tlie harvesting of nee starts late in summer at 
winch time the irrigation water is drained away 
and the ground allowctl to dry Tlie gram is cut by 
hand sickle and is threshid on the spot— either on 
hard ground or on canvxses or blankets After it h;w 
been winnowed it is taken to the village bead 
quarters the sliares arc divided and tlic commer 
cial portion is taken to a tice-poUslung mill 

OTHER CHOPS barley is grown in places usu 
ally too tlrv for wheal Produchon of baric) U nor 
mally smaller than that of wheat but greater tlnn 
that of TKe Some sorglium known os Dneo also Is 
produced Essentially no maize (coni) is grown In 
anv part of the country In the market gardens ad|a 
cent to somo of the citiea and m the iuun<Y^ 
smaller gardens of the viU iges are raised a vane y 
of beans olra melons and other vegetables an 
some fruit os well 


Tt«* Mmh oF tht Ijmllotd > portron of gm" ■> 
traded and a small amount esported A sizab c por 
tion is transported to central markets "ff 
houses moving Erst by donkey or human ac 
loading points accessible to trucks and burocco 
prov incial mills or vvarel ousca or to lbs aties 
of the vvheat Is sold to stores in the » 

nearby small towns to Iw retailed locally a o 
tills IS milleil in small village water mills partiro 
larly In northern Iran RIcc is n luxury 
nelotl mainly into markets catering to liigucr i 
groups It is also highly pnzed by ‘be coimlrys 
many low income residents who try to 
special occasions that occur onct or bview ay 

m tradiUonal center of trade and merct^ 
duing in Iran as it u In most of the 
Africa to die Far East, is the baziar It is ® 
both small and Urge centers but is more c 
in tl e latter Physi^lv it is comprised pnncfpallv 


of a senes of stalls arranged in rows under one roof, 
wlh entrances opemng to tlie center of town and 
back walls facing the roads leading to open coun 
tryside and to other centers Adjoinmg the stalls is 
the traditional camel pen Usually a bank Is nearby 
Uitliin tlu. bazaar ore displayed rugs silver 
ware jewelry shoes tinware enamelwarc porce- 
lain and dimavvare clotliing blankets bolt cloth 
goods yarn wood articles brasswarc candy per 
fume, mits grain beam nee imported canned 
goods meat eggs cheese milk products such as 
mast (clabbered milk) and dried curd spices cof 
(ct oils olives potatoes seetls flowers, and iron 
work Tlicrc are shops for tinning utensd repair, 
shocrqiilr haircuttmg knife sliiipening and many 
other goods and services-in short commodities and 
simps to supply many of the wants of a society Few 
of these goods or services however, find their way 
10 die tenant fanner 


OscrcieuJ of the Leimilortl Broker Tenani System 
The peasant of Iran is the foundation of the conn 
try s economic pyramid Ilu work and production 
furnish basic commodities for exchange On tlie re 
suits of his productive labor are elaborated and 
differentiited the other occupations and levels of 


bring 


The system Is generally mimical to general 
welfare. However there are instances of benevolent 
hndJordism One village of about two hundred 
families is owned by three brothers who reside 
there manage the bunness pcnonallv and deal di 
rcctly with their tenants in an apparently kind and 
sym^tlclic fashion The families farm about 500 
jjcrtsircs of land with some tenants working as 
many as £0 hectares Tlie village lias an elected 
council which conducts its affairs, a meeting house 
which has been built by the community as a village 
center a school which all children of elcjntnta^^ 
age can attend Decisions affecting thev^h^ecf^n? 
munity are taken Jointly after full fccussion by all 
faterwievl parties Tl ere ate comrnifaXty projectsjof 
cooperatively built roads bnd^-s, plav spaiis 
wmdbrciks etc Tl o people scent happy free pnd 
outspoken TJio landlord hrotlicrsVpparenfly enjoy 


f 
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the mutual undrretanding anti conGdcnce of the 
Mllagers, ami tiicre seems to be little dissatisfaction 
In contrast, a smaller village of llurty-fivc ten- 
ant families is located not far aw-ay from llie one 
desenbed above Here, as a result of repealed in- 
heritance and fragmentation, there are seventy-Rve 
owners Tlie people arc desperate, liopeless. frus- 
trated, bitter, and apparently ready to subsmbe to 
any alternative that would perhaps offer some luJpe 
for their relief 


ltid\a and Communist China: 

oiraJrening giants 

We have glanced at technical and oeononuc under- 
development in small nations and societies. But 
what is its nature and bow is it being dealt with in 
large nations? Tlie following account** treats these 
and related questions. 

Of the many nabons now classiRcd as under- 
developed, only a very few show promise of nuis- 
tainlog a sufficiently high rate of economic growth 
to release themselves from tlie fetten of under- 
development m the near future. India and Com- 
munist China are the two largest nations now 
strugghng to do so. Their combined populations 
amount to about two-fifths of the world's t^aL Doth 
arc led by vigorous, d^mamic gov emmetits. The 
goals that they have set and their methods and 
rates of realizing those goals are of interest not only 
to other underdeveloped nations but also to the rest 
of the world. 


Simifariries. Many paraBels are apparent in the 
physical and economic features that are given con- 
sideration in assessmg the economic development of 
the two countries The economy of each is largely 
agricultural and low in total productivity. Factory 
output currently is relatively unimportant in terms 
^^^^SB^^roduct, and much manu^cturuig is, ' 
Somewhat similar limitations a 



lihty of additional agricultural 
effiaent use of exi^ng land. 
I comparable and soaiew hat erfen- 
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sive mineral-resource supplies arc available in berti 
for the establisliment of heavy industry. 

Differencrs But many contrasts also arc apparent 
Communist Cluna is attempting a vast econo® e 
and social transformation within tlie neat genera- 
tion. basing its programs largely upon those pr®^ 
ously instituted in the Soviet Union. And to imp'^- 
ment these far-reaching programs, Oimese 
have not hesitated to use the mtliless methods <>» * 
totahtanan regime with its close control of th* 
individual Altlwugh India shares with Com®'™** 
China the common goal of the transformatioD of m 
impoverished, agrarian sodety into a modem **’^“*J 
trial state, its program calls for a more 
change that relics upon the voluntary support 
assistance of its people. Implementation of Indis^ 
programs is based upon Western democratic 
dores Involving more respect for tiaditionaf vajb^ 
and the dignity of the individual than is true ® 
China. ‘ 

Agriciiffiirol nesporces. Man has lived long on ^ 
land of India and China. No large tract* of 'n'S® 
land capable of being tilled erut in eillier • 
Imgation and reclamation projects can 
somewhat the total amount of cultivated law ® 
each nation, but the greatest emphasis in Uith con®' 
tries currently is being placed upon more intn^''* 
and scientific utilization of the land now undr^ 
cultivation. 

Outwardly, India's natural environment appe^ 

favorable for agriculture, with a j'ear-roundgrtrnBff 

season (except in die highlands) and annual 
dpitahon totals adequate for most crop# 
major agricultural areas. However, most of^® 
major agricultural areas receive SO per cent of thf“ 
annual preapitahon dunng the four months 
through SeptembCT) of the summer monsoon- ^ 
fortunately, the monsoon is often erratic in tim« 
oecuirence, intensity, and duration, with 
losses as a result of having loo little, too 
imprt^iwly timed rainfall Water managmenhw^ 
is a enbt^ problem that must be d«dt with 
fore sizable increases in agricultural output can 
realized. A second physical factor of consequ^®** 
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U the general unp^oduch^-eness of Indian soils 
which IS reflected in the very low crop yields that 
are characteristic of Indian agncnlhirc ” Altliough 
this is in part related in some areas to lack of mois 
ture most Indian soils are loo low m plant nutnents 
for satisfactory crop production ppmanly because 
of insufEcient application of organic fcrhlizcrs India 
has some 160 million cattle but much of their dung 
IS dned and used as fuel rather than applied In 
the land. 

Physical factors present senous prohlems to 
mans use of the land in Communist Cluno, where 
only about 12 per cent is actually cropped of a 
total land area amounting to approximate!) 37 mil 
lion square miles ** Because much of Cliina Is too 
and, too cold or too high to support agnoiiturc 
under present tcclinolog), there appears little hkeh 
hood that tliis figure can bo increased substantially 
In the near future. 

Internal climatic variation Is more pronounced 
In Communist Chini than in India Adequate ram 
fall and suitable temperatures permit doubli^top 
ping in most parts of southern Communist Ouna, 
but northern Commiuust China receives much less 
ndnfall and the growing season is mostly under nwi 
hundred daj-s As In India fluctuations m the 
amount and distribution of precipitation are fre 
quent partiailarly In central and nortlicrn Coitimu 
nlst China resulting In droughts liooiL. ami crop 
losses Typhoons frequenll) lasli the soutiwastcra 
coastal regioas causing considerable damage o 
ripening rice and other crops Climate then 
R key factor to Communist China s cconomicdesel 
opment This has been emphasized b) the pcrsis n 
llifsne appearing in Chinese Communist gcograpW_^ 
cal httrature concerning efforts to remake nature 
and the importance accorded irrigation flood con 


>• AwruKfl rice ylrUi per acre in India 
Uif of thmo cblalowl in CommunlU China b .t from 

totme-fourthol tlmsecl lained In Japan 

*• About 0 42 acre per c»p ta o£ culavated land b «v « 
abh ta Conununbt CUna. and .bent 0 81 in India- 
d aSB figiirw ,ho .U W camiiicl w lb the 
dim tlut about 40 per cent cf ihr cutli»flted^d 


trol reclamation soil conservation afforestation 
and related projects that are designed for control 
and better utilization of Communist Climas physi 
cal resources 

Mineral Resources Botli Indu and Communist 
Cluna possess sufficient quantities of most of the 
mineral resources generally considered necessary 
for large-scale industrialization 

Indian reserves of iron ore are very large 
Furthermore much of the ore is high in iron content 
and easily accessiblt, to existing iron and steel 
maniifaetunng districts Alt! ough s> pplies of bitu 
minous and coking coal are small in terms of world 
quanbts they appear adequate to sustain India s 
future needs The country also has Urge reserves of 
manganese bauxite and many lesser matcnals It 
IS a leading producer cf manganese Principal defi 
cicnocs ore m oonferrous tncials and in some non 
metallic mincrab such as sulfur potash and pi os 
pliate Petroleum also is in short supply and present 
needs arc met largely through imports 

Communist China exhibits somewliat similar 
strengths and sveaknesses While uon-ore reserves 
are Iwlieved adequate most deposits are scattered 
and small and the ores medium to low grade Com 
rounlst China contains great coal reserves ranking 
Hurd in the world Its supply of coking coal like 
lint of India is modest xxhen compared to supplies 
in the Omted States or the Soviet Union and yet 
aslcquate for present needs Tlie countryalso has an 
adcsiuale supply of most materials needed for steel 
production and in oddihon is an important world 
producer of tin and antimony Although petroleum 
prospecting luis received priont) of attention new 
discoveries appircntiv have been msufficicnt to 
satisfy the country s small but expanding needs 

Popufcifton Croupfh Recently revised cslimales by 
Indian officials pbee the country s net -population 
Increase at about 2 per cent p» r ) ear (instead of the 
p^evtomly maintaineil 1.3 to 1.5 per cent), so that 
7 to 8 million persons arc added each year to a 
nopuhtron that was estimitcd at about 425 million 
in IWO \'ith a larger population of nearly 700 
million in I960 Communist China..is estimated to 
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increase its populabon by nearly 15 miUion people 
each year Its rate of increase is thought to be 
sliglitly higher than in India-from 2 to 2JS per cent 
per year. 

Doth India and Communist China have at- 
tempted to slow the growth of population through 
education of the average atizen of tlie desirabihty 
of family planning and information and mstnicbon 
concerning the techniques of birth control. India 
considers family planning in tlie larger context of 
improved health of its people, and family-planning 
units Ime been set up m conjunction with primary 
health centers in rural and urban centers through- 
out the country*. Although Indian ofBcials are fully 
cognizant of the dangers to future economic devel- 
opment posed by uncontrolled population growth, 
the enormity of the problem is complicated by the 
basic consen atism of the Indian peasant and appar- 
ently precludes any early, significant slowing of the 
birth rate. 

Institution of population control measures in 
CommunUt Clilna been complicated by tbe 
conflict witli Marxist dogma, which holds a large 
working population to be desirable because it con- 
stitutes a guarantee of ample production and eco- 
nomic progress. In 1951-1955, when Communist 
Clunese leaden became fully aware of the enor- 
mous sire of their population and the nabon’s high 
rale of increase, party theorcbcians attempted to 
reconcile Communist ideology with pracbcal meas- 
ures to combat unrestricted populabon growtlu Be- 
tween 1956 and 195S, a national campaign was 
launched that proclaimed the benefits of smaller 
families (one alleged benefit was tliat more time 
could be devoted to the study of pohtical doctrine!) 
and gave instructions to the populace on tlie means 
of birth control. Dy 1959, liovvever, the more ortlio- 
dox party line tliat a large and growing populabon 
is of positive economic benefit was realCnned from 
Peking Despite ideological inhibihons. the hard 
facts of unchecked population growth are undoubt- 
edly appreoafed tlie Cliinese leadersliip, aod 
more intensive, perlaps more subtle, means may 
be pmployi-d in llic future in an attempt to re- 
tard Cominimist Oiinas ever-quickening population 
spiral. 


Ecoiwmtc Planning. India and Communist CH.'U 
began their economic planning from roughly ctsu* 
parable economic bases and potentials, but sbWS 
contrasts are evident in the differing objective^ 
prionbes, and methods employed by each m c^* 
ing out planned decisions. In essence, these iiSa- 
eaces arise from the diametncally opposed polibra 
philosoplues in which economic development has 
been conceived by Peking and New Delhi. 

Economic development programs in India co^ 
tain elements of both tbe socialist and capita 
systems. The pnvate sector (that part of the econ- 
omy dependent on private capital) contributes * 
large share of total investment, but increasing 
phasis IS being placed upon pubb’c investment and 
centralized planning in the dev’elopment of ba^ 
resoutces and industrial capacity India views 
next decade as prepanng the groundwork for * 
future rapid industnal growtli. kMiile on the 
hand the government has attempted ‘^'^1 . 
First and Second Five-Year Plans to increase beU 
agricultural and industrial output, It has 
mulUneous efforts to improve the standard of h'^ 
and to increase social and economic oppottuni 
for the average cibzen." ■ 

Economic planning in Communist Quo* 
based upon Manist-Leninist aims of soaalizabon 
the agents of production and disfnbubon, reswe* 
lions upon increases in consumpbon so as to 
mize tlie amount of investment, and expansion o 

lieavyindusby. Abasicobjectiveofcconotnicpo ^ 

decisions is to increase output the greatest 
in the shortest possible tune. To implement tW** 
poLdcs, a vast hierarchy of officials and Party c* 
dres are present at all levels of sodety to tran^^ 
and enforce nabonal programs. Persuasion and ^ 
ItortaUon generally have proved sufficient, 
Clitncse Communists have abo used purges, 
reform," impnsonment, and execution to force l 
will upon indrviduab who have resisted. A‘U>o''S 

'•The pnmiry jnjtrummf to sltaJn lh«e p"!* 
coni«minltv.ili!vrWiwn«)t pftigraiii tonplrd with ^ ^ 

erteiuion »»Tvice tlifmijjh which tnwW;* ^ 

•df •tJvanoTOent are dUxvninatrd and d<motisU'at» , 
Bttrmpt to Ireach the bairlcn of poverty, apathy- 
Ignorance 



64 


THE HUMAN BEING AND HIS ECONOMIES 


TABLE 2.1 

Output of selected industrial end agriadtural commodities in Communist China and India 
fJ0a2, 1957, mS, J959f 


Commanbt China India 


Cotnmodifi/ 

i932 

7857 

IS53 

J959 

7952 

1957 

1959 

1959 

‘ Coal (miflion mrtne tons) 

<156 

325 

270 

347,9 

36.9 

44.2 

46 0 

-ni 

• Crude steel (million tnetrie 

I tons) 

3.9 

Sf 

bO* 

13 4* 

1.6 

1.7 

1.S 

2J5 

, Crude petroTeum (thousand 
^ metric tons) 

«6 

WfO 

2369 

sroo 

263 

429 

454 

447 

Chemical fertiLaer (ihou- 
• sand metric tons) 

191 

730 

Sll 

1353 

270 

530 

550 

na* 

■ Elertnc power (bilLtn lilo- 
1 watt hours) 

7J3 

19-1 

27.5 

415 


11.4 

12.S 

14.6 

’Total food grainat (million 
' metric tons) 

1514 

163 

2301 

2705 


69.8 

633 

743 

1 Ri«t (milljon mrtne tons) 

68 4 

SGA 

11371 

na 

343 

37.9 

45.3 

463 

' Wheat (minion metric tons) 

f I8.I 

dSi.7 

29 9} 

na 

62 

9.5 

79 

95 


• ExeSudn S 1 milliMi eff.fnd« >*«el in ISSS nd Mvsal mlCira tset in 

t Net cnibliU. 

{ tdiWM £;tirti fond gruo* etcKids tO)betin bet include fieutoe*, Egures pobe^ 

I ITbe iSI ud 270 mHlsa toot of food (7»int tqMitcd ferOsununlst Ouns fa> IdSSand ISSD. tBpe(-W^«*’T 
, believed by trwt Weswo eipeflJ » be too bt;li^|>eTbap( 10 to 20 f<T craL Lileniw, ne» ud irbeil W*b 
reported far 1059 am believed eu^mted. Addaionally. nafavwoble weaiLor danng 1959 eulirs it pioblauix^ 
' wbctber food-grata output oefully laereawd ov-ir I^S levels. 

‘ X nice la temi of lou^ or paddy, rice. Indua food^In toub, however, ore ba»cd upon miCcd or efeiord 
V (Ocnci:: Basic data derived Buiivly from UiiJed Nations, StcHilteal Yrorlxtok, 1959. suppiejneii*td by vonou* <“* 
I cial sources 


C cBiujt must China recorded steady, often im- 
pressive, output gains in both agncultuie and 
industry dunng the penod fr om 1932 through 1937. 
la 193S many reco^-breakiiig increases Mere re- 
ported in agricultural and indusbial output— some 
of them \ergmg on the fantastic. Mai^ of these 
record claims subsequently were reduced in August. 
1959— particulaily in food pains— as it became ap- 
parent that the statistical repo rtin g ^Ttein h»l 
suffered senous damage during 195S, m part be- 
cause of the adminis^tise upheavals resultmg from 
commune formabon and output distmtions induced 
by tlie unrealistic targets establislied during the 
fevensh “great leap." Altlioiigh considerable output 
increases were made in 1958. and to a lesser estent 


in 1959, the statistical situation does not 
be fully recos-ered from the excesses of 

Although heavy mdustr}' is i»t being negl^*^^ 
there is considerable present emphasis in Co®®^ 
nisi China upm small- and medium-scale indu^- 
Sudi projects are feasible in Communist 
that many of the needed mineral resources for wcai 
industry are widely scattered in small deposl^ 
iron ore and coal, for example— and developmc^ 
these otherwise uneconomic dgxwits is practi» 

•’Aocordiug to PekiDg, ia 1959 about OBg~bali 
pig mw wai attributable to meihtno-sized aad snail 
fnmaees, coe-Eftb of tbe coal productioo came . 

mmes, and more than one-third of the steel poaiuebooi 
moiimD-sized and tmaS converten. 
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3 CONSUMPTION AND THE 
FUNCTIONING OF ECONOMIES 


S BOOK THAT COVSUMPTIOV IS A 


W-E HAre STATED LN THE IVIBODUCnON TO T 
basic stimulant if not the basic stimulant to economic ncbvity Assummg 
this to bo true wt con benefit from esamlning the geographical distnbution 
of consumption tliroughoul the world, its infernal structure wiUim specific 
nations and economics and its loTo in technically advanced and under 
dcs elopes! lands Unfortunately wc arc net jet able to secure dctaded 
Inventories of consumption on a world wide basis Most appraisals are based 
mstcad upon income, which indicates general capacity to wnsume Even 
data on income are reported reliaW) for only about one half of the worlds 
countnes and for less Uian one-liaK of its population we murt d^d upon 
esbmates for coverage of the remaining economics nearly all of which are 
usi.allv classified as underdeveloped Nevertheless, some Interesting Impli 
^bons and indications can l>e discovered m examining such materials as 
ore available 


UNEVEN GLOBAL DISTRIBUTION 

Ai this stage of our reasoning we axe interested m abiolute. or aggre 
Mie consumpbon both In the enbre world and in lU individual component 
® omies It does not matter for the hme being whether the commodibes 
this coBSumptKin to any specific economy are produced domes 
. ilv or^imoorted. Ucking complete inventoncs on such consumption we 
approximate it loughly b> multiplying per capita income by total 
thus obtaining potcnbnl consuming capacity at any given time 
of one such appronmaboa are shown in Table 3 1 
Sough the table £st be Inl«prcti*d cauhously, especially m tliat it 
does not aUow for diflcreiKcs in purchEsmg power among economies it 
.ihHess contains two very Important implications for economic geog 
nonetheless consuming capacity depends upon total population 

‘■’n^ oL-wpitaincmnc and ( 2 ) teclmically advanced nations nofablv 

L'uttedStates.domnWtei«pol<mtialcomu^^^ 


07 



Estimated consuming capacity of telected rutfiofU (average, 1952^1954} 


Index of consuming 
Popiilatio’i Per capita income capacity (per capita 

Saiion mW-yfar. 1953 (in United States income multiphedhy 

. mtUtota) dollars) total population. 

in btUlons) 


United States* 

1596 

I.S70 

2985 


United Kingdom* 

506 

7S0 



France* 

■e.9 

740 



West Cenrany* 

49.0 

510 




872.0 

60 




14 8 

1,310 

. ID.4 



86.7 

190 

16.5 


Italy* 

476 

310 




55.8 

230 

128 


Argentina* 

184 

460 

65 


, Amtialia* 

88 

050 



■ Belgium* 

88 

800 

7.0 


1 Sweden* 

7Ji 

050 



. Mciico 

23.1 

220 

65 


' Fakutan 

793 

70 

55 


) Ketherlands* 

105 

500 

55 


‘ Switzerland* 

4i) 

1.010 

49 


1 Turkey 

225 

210 

47 


1 UeioR of South Afnca* 

13 2 

300 

40, 


1 Dounark* 

44 

750 

35 - 


^ PhiLppines 

i United Arab Republic 

2L0 

150 

- 32 


(Egypt) 

22.1 

120 

27 


f New Zetland* 

20 

1.000 

20 


Cuba* 

58 

310 

18 


/ South Korea 

21.4 

70 

15 


Irdand* 

29 

410 

1.2 


Peru 

90 

120 

- LI 


Ccylan 

82 

110 

a9 


Israel 

1.7 

470 

0.8 


, Ecuador 

35 

150 

0 5 


. , Lebanon 

1.4 

260 

0.4 


i Uganda 

55 

50 

03 


1 Honduras 

16 

150 

' 05 


t Paraguay 

15 

140 

05 


Iceland* 

0.15 

7B0 

0.12 

- 


• Nations umallv eonsidcrnl to be tecKiifcaUr and eetmomical])’ advanced. AH olbers in ibe table *« eood‘5'’'^ 
to be underdevefeped. 

sot-Ticr. Computed from Per Coptfo NofionicI Pm/uct of Fifty Free CotntMra. 1952-J95<. United Nations Stati*- 
Hcal Office. New Voik. 1057, pp. Net national product boonsidcredlo be tbe Kjaivalent of Income.Cotpe”'® ** 
well as pvrmiul income Is Included in pet cspiU Mals. Tbe Bjst twenty nations tn the table are the leading 
ibown in the ongtnal simTce, whereas the lart Eftttai cations Ue selected at random from that source Au ss* 
ranked in descending order of capaeSy to eonsmne. Comnninot nations are not mcluded. 
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duccr good}, espcciallj If that economy U unable to 
attract jiilwlantial omownts of foreign corrtney m 
tlic form} of difi'Ct investment loans or otl er aid 
This U one important reason wh) on lerdmelopnl 
ettraomics find the transition period to lethrucal 
ad\-ance so difHcdlt 

The Iwo-thlnU of tlie worlds people living 
under condition} of technical anrl economic nmler 
development and some hvnng under condition} of 
tcdinical advance as well think not so much In 
terms of producer and consumer goo<U as m terms 
of how to get enough to eat inch das Such thmling 
has been generali 2 ed bj tlw German statistician 
Eng-1 Into a so-called haw of Conmmptlcu wbch 
states that poorer families and societies tend to 
spend a much iiiglirr percentage of 0 cir rcspertisc 
Iwme} on food tlian do more wealthy indisndiials 
and group} Tlio Uw Is applicable to lowir mco^ 
groijps in technieall) ad\ anced counlric* as wen 
to underdeveloped societies but it <} reneeted par 
UcHilarly m national statistic? of the Utter riSwrc 
31 tends to iwbslantiatc Engels Uw on a global 


scale , 

Dwpite their relatively high eTpenditufM on 
food, over one-half of the worlds people do nrt gc 
4} many as Ih2o0 calone* daily and an addibooai 
wvMuth n«nve fewer than 2750 calories each 
dav Only one-third-^ssentiallj the sinve one • 
dat live In teclinically advanced sodeU.s-rwl« 
M many as 2750 dailv calories the 
•nvumt considcrwl necessary for minunum “ 
of an average adnlt twenty five years ol I R 

Consumpbon In lechrucallv advnriced 
dm} tends not only to lie large In volume 
to involve lubstantid nmcninls of 
and convumcr luxuries Aggregate 
underdeveloped tountrics vTines mark y 
total population and tends to involve ^<7 po^ 
ducer goixls and more consumer necesu es ^ 
oally food Fxceptions to these R^iernliTatJon* w 
most mimcTous and pronounced in c^no ’ 
wluch efforts are being made to roovt rom 
•levclopwl conditions to the higher levels 
hood. 



riguff 7 t rerrettlagf of pr» fopito ineomrt 
»j>m< for food, hcruaing elotlifiig, orwf other 
mtvorer in trUeteif eountnrt Tl e fgurtt Inetude 
ijtiinafrif income for agrictimitel products 
conmmcJ o i forms Tf It figure can hr contUcred 
0 documentation of EngiCi laxe of consumption 
\ote tl at to iring, r*; ecially meiocs a much 
tmaHer ilittre of I icomo In undtrdcvctopcd than 
In tcci nfcally ufcanctti nations 


UNDERCONSUMPTION AND 
OVERCONSUMPTION 
Tor technically advanced lands the Industrial Age 
b fast licoming an age of automation. Production 
and exchange ore increasingly carried on by elec- 
tronically controlled machines, and deweasingly by 
physical and mental lalwr of Jiuman lieings But 
tiKrre te no such tiling ns posh button consompUon- 
at least not of most consumer goods Ictconsump- 
boo b a major stimulant to economics and should It 
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diicc enough— even enough food— to meet hfc s m n 
imiim ntjutrments For t! cm ll r Miitt usi-i 
doctrine lias real meaning 

Only a feiv nations that on the o n. loj d are 


REFERENCES 
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PARTTWO the NATURAL. ENVtRONMENT 

The mtural enDiwnmatl Is jmrttcvhrhj Imporimt 10 economic 
reoeroph. In Iwo respects- (I) It Is n stmhovse of certain 
soufee materials limt mdt he eonsnme, u llmalchj 1<J man, 
anil (2) It proaUcs certain phjncal and hlological conditions 
tciihin arul on tchicfi mans produetbn, crehange. and 

consumption occur, iswonvcnov. p*os » 



4 LANDFORMS AND MINERAL 
RESOURCES 


MT u iw i-MniAiiOT mn -nn: kaitiui. emii.o-.-MCT B Brra.iu.y SiCNin 
ml w mini gaming « I'ang li™""' “ ■''i n” I™? '> ““ 
oonJillonj mil, in «l»ch man. economic acUvillcs laW place uii! on Ihe 
nil, or II n Urn m„rec of mon n« nutcnal. and encgy LaniMonm and 
rtneial, a,c nra fnndamenid eomponcni. ot the nalnnll en.ironment fmm 
So . len-polnl of the cconomm geographer, .into landform. are partciilarly 
taportanl a. oatntal cond,tK.n. urd nriner.U yacid ran materials and energy 

'“'w/orm. arc literally the .iirtaee form, of the land the nrP" 
ljnt.es of tlie earth s solid portion Tlary have been classified on tlic basis of 
K l°be dilSeneo Imtiseen the lonest and highest elevation. ) ynd oin 
II m (die amogemenl of terrrdn) In three hicnmehrd orders -n.e CM 
fmamun he worlds continents from Its ocean telns tte mtinenia 
Slv« are considered a. fringes of Om ronlmenls (Fig 41 Tl.e second 
M mU, alt pblns plateaus MI country, and monnta.ns of tin. eontments 
, 0 , 40 1 flic third drtingmshcs lesser imdni.lions-msmes, small eaayons, 
BO Vt B r secoodordcr Ih.t is emphtsiaed in this hooir 
a mineral Is a natoral dement or eomhmation of sudi dements with a) 
■neerfic diemleal compos, t.on mrd usnall, a definito molecnia, arrangement ( 
spccilic CII elcmcflls and olhprs occur as combmahons 

!!.Hv but W be 1«1 ukI or gaseous Most are Inorganic, 

tat' mme may have been denved from the decay or alteration of organ, o 

. TMo«lhanje00in>ocraUarcno\vrecogni2ed‘ < 

^ A mliiml resoorec Ir a mineral supply capable of esploitatlon tVhether 
A miwre minetnl supply can be caploiled depends upon its 

“"i'° '^iilyforul oece..lb.l.t) as well a. upon cuBent tcehuologleal 
quality, qua X' . . an-angononbi About two liiindred minerals 

lahaMdsyos™. 
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[Z3"‘ C"*^*'**" lj”"* 

4 S Th. ^ro.4 c.4.r cf 


ni« of certain types of Jamlforms Is not ncccstanly 
f'l^iicaKvc of llie esislence of certain nJacrals nor 
5s fre reverie true This lack of absolute 
tioiishlp is mostly tloe to tlio compleiity of 
®*sdis rock stniclure 'vitli svhich both are asso* 
rtatol 

AU tocl. him cJmsiErf by g™“» “ “ 
"1 etlier they are igneous ictlimcntaiy or m a 
morphie , 

lencout neks result from the 
'nultrn miteriil called mogmo. It is probab c 
tJiBe wore the only rocks of the cartlis surtax 
*ft« initial crustal solidification Even tway 
«™PTbe cswntialli all of the earths solid rnatcriw 
**nealh an average deptli of 1.500 feel and sorn^ 
times actually outcrop at the surface (Fig > 
nich rocks remain in the places where 
•“tdened. Here and there however m respoa 


particularly to high fcmpcraturci and/or lugh pres 
surcs Igneous rocks remelt Into magma and force 
their way into other rocks pcrliaps even breaking 
(hrougli to thcopen air above If llie magma reaches 
the surface and is still active it becomes a oofcanic 
cone and/or lava flow eventually hardening In 
cither rase it is an eztnirtce igneous rock. If on 
tlic other hand, the magma hainlcns underground 
wliile still undtT pressure, it becomes what Is known 
as an intrusive Igneous rock In some places an in 
tnislve Igneous rock Is now at the earth’s surface 
having been exposed by the wearing away of other 
materials that covered it at the time of intrusion 
Igneous miterials thus may be classified os (1) 
imttol or residual rocks and magmatic intrusives 
and (2) magmatic extnisives Granite dominates 
esped lily In residual igneous rocks at upper surface 
lends Dionte and gabbro are important, the latter 
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way* and w-ater IkmIics and sultsqnmtlv u mprcs e \ 
when cowed wth additional swlimem Sor Utowt 
accounting lor about 12 per cent of all ^edioimti-jv 
tocIj, an be traced largely to compjctwl l^tla of 
former aatmajs and bcadics of fonn r water 
bodia An occaiiotial sandstone can 1>e trared to 
wind-deposite»l sand dunes Limutono inalfi g up 
about 6 per cent of all setlunenlancs an lieposited 
ebieSv on the floors of water bodies and ocv.asion 
ally In the betls or deltas of rivers v. here tl e rate o 
Bow Is sufficiently slow to permit llicir formation 
Thej are eitlicr prcdpitatAl dircctb from oc*uin 
water that Is heavily impregnated wutli caloum or 
they are fonned by the accumubtion of skeletons 
of coral oysters and other marine life Among • le 
remaining sedimentary rocks are the catlionaceoiw 
poup svhlch rendt from pnrHal decomposition 


tindrr water of plant life Ultimately these rocks 
oro cliangml into grades of coal ranging in cjuality 
from lignite to anthracite 

Some Igneous and sedimentary rocks are sulv 
ifcted to so much heal nnd/or pressure in theearth’s 
crustal adjiislmcnt tliat they actually arc changed 
into n tt erd ty-pe known as melamorphic rock This 
t>po inclndrt marble (which was originally lime- 
stone) slate (ongmallysliale).qimrtrite (originally 
sandstone) gn«ss (origmafl) granite) and others 
Tlib rock do« not often underlie sizable regions or 
even districts but tends to occur as threadlike Inter 

mixlurcswitli Igneous and sedimentary rocks espe- 
cially tlic former 

More Ilian three fourths of the rocks at or near 
tlus surface of the earth s land area arc sedimentary 
and tlie rwainder are igneous and mctamorpluc 


UANDFORMS 

the world pattern 

OF LANDFORMS 

^\e are ooncerned here with landfonns 

ond order of rcHef-willi plains plateaus htlUonn 

try and mountains Although the world dlstnbu^n 

of tliese faturcs is imevcn no continent u cn y 

lacltingmany of the four categories 

Attempts to define tliesc terms rigidly 
been successful General agreement esists l>ow 
oatlie folIoivlngexpUnationi _ ,i, 

A pbfii is a sLmblc land surface of flat to 
undulating terrain Most plains are low m 
but high plains do csbl The stream and river bw 
of both low and lugh plains arc not incised brt a« 
at the approximate floor leveb of their rc^ 
landscapes Tlie boundaries of plains wliicli jp 
»r<, »ol d.ir«! tat 

, diem gently downward Tn contrast tholwun 

of pluns with features of lilgher elevation may dc 

altupL Lowlands arc minbturepbins 

A plateau is a noticeably incised flat or ^ ^ 

irregular surface of apprcdable extent T 

bounded on at least one side by a steep dccu 


Occasional plateaus ore bounded by upward trend 
tag mountains or chfls Actually, some plateaus re- 
smWe high plains except that their streams and 
nvers flow fn d«p valleys whereas tJie drainage 
of plains is at or near the loti of the prevailing 
land surface 


A hid and a mountain arc landforms of appre- 
ciable slops ond of small summit area Tlio differ 
cnee bctwxten them is diiefly a matter of elevation 
and ew> tins is not ngidly dcBncd No quantitative 
standard exists for distinguishing tlicm and the 
Tull country' of one speciiibsl is frequently termed 
•'mountain' by anollwr Often local terminology is 

accepted with crjually unsatisfactory results CloMi 

ficalion of these two landform is more arbi 
trary and there Is less agreement Uian about oilier 

cornin'”'* 


riotnt and foirfands 

•nic wxirlds plains and lowbnds may be classified 
m tlHW categories of size (1) three large conti 
mental plains each of wl ieh constitutes at least haff 
the total area of Eurasia Nortli America and Soutli 
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of Cambodia and Thailand. (4) the lower Irra 
waddy and Salween Rivers of Burma, (5) the entire 
Ganges River and tlie lower Indus and Brahmpu 
tra Rivers of India and Pabstan (6) the Meso 
potamlan portions of the Tigns and 
Rivers of Iraq and peripheral countries (7) ® 

middle and lower basins of the Danube 
Balkans, (8) the lower Nile River of Egypt 
Niger River of Nigeria and neighboring countries 
and (10) the Munay Darling Bivers of AustraJja 
Among the few in the Western Hemisplierc are the 
San loaquin and Sacramento Rivers and the 
Colorado River in North America and the Mag 
dalena River in South America 


Coastal Loalands and Fringca Tliese sm 
tur« arc so Inconspicuous on a world j 

can be wen only with some difBculty They 
numerous m Africa, where they fonn a 
boundary around an almost continuous 
pUteaua They arc found also along nearly the 
marpna of other continents and ’ 

sometimes merging into larger continental p 

Vlateaua 

Many of the worlds plateaus arc in dry 
where chemical weathering and erosion “ * « 
Consequently ihcir features arc more angu 
would Iw true if mote moisture 
amples are the Colorado Plateau, tlic Co p 
of western Communist China the . ,u- 

and the Arabian plateau in the Midd e 
S-iharan and Kalahanan plateaus of ““ 

slightly raised plateau of western Aus 

Lath^lng and on..™ J 

gently rounded landforms arc more active i 

than in <!ry climates Instead of P ® t 
acHons tend to produce hill country 
some landforms m humid and boreiJ c i 
classIRetl as plateaus Examples are the " ^ , 

Icaus m central Africa and in eastern 
the boreal plateaus in Greenland and Iiw 
Th, nnly ™n.in«»l pl«l~n d < 
in AMo. «I,OT It taka '1« 
rfatady unnapoi and n"'"**"?’ 

Strata and underlying igneous and roetamorp 


materials worn down to different levels of elevation 
by running water and wind Tlie existence of Uie 
platenu-or more accurately of the coalescing senes 
of plafeaus-is reflected m the conhnent*s drainage 
each major waterway tumbles to lower ground over 
a senes of falls or rapids 


I/i7f country 

Most of tlic world's hiU country now ensts in 
patches of moderate to small size that he vvitlun 
humid climates This Undform type is usually found 
m Uie transition from mountains or plateaus to 
plains It IS niost conspicuous in eastern Asia less 
prominent m Afnca and of Intemediate but re«g 

mzable occuncnce m the other continents ( Fig 4 2 ) 


Motinfofns 

The ,vorU, mountains can be envisieoed m terms 
nf fl) two Gargantuan axes and (2) nutDcrmu 
oullUg systems eh«ms renja, or groups Eocb 
a«s IS Uie backbone of a bemlsphere 

In the Eastern Hemisphere, the axis u ^ 
torted into the slape of an mt we^nented Y 
tormatioo rvtth tbe Alpioe Mouotdo sjjteor of 
Europe and its projccpons into the Middle East 
ttOT^mg the Him of the Y and the high moim 
tauJof wntral and eastern Asia forming the tvvo 
-rones rrem tlie bifurcnhon point, known as the 
P«m.r knot, one prong bends nortlieastvvard to 
haOy along the border between the ^viet Un on 
oml Communist China and cventuaUy into the 
Soviet Union and Japan Tlie other and larger prong 
Includes the Himalayas and trends soutlieastward 
through southvveslem Communist Cluna to Uic 
islands of Indonesia. 

The B-xis of the Western Hemisphere is lliat 
«f tlie Rocb Mountains and And« Mountains. 
Ucnding in an offset north-south direction (Fig 
42 ) differs from Uie axis of the Eastern 

Ilctnophrrr m thres outstanding ropeots (1) it Ir 

atniearis wth no large sndo Infurcotions (.)itis 
ormoltd nt an approximate right oogle to Its rnra. 

eoimtwparl-tliat K, it trends laliliidmally In- 
Sd of longitndmall), and (3) .1 U sitnaled more 
iKurly to one ildo oF Its aasoaated conlmml or 
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niy rotilc* fcdlicre cloielj to pL»in» and lidl «wrfr> 
with coan«tio«s rwhing tlirmij;!* ica'it djRniU 
pasages of UntUorm olwlacJrt '\ a*fT i«nl art cir 
ri«i, rrqulritig only imail ammtntj of Cat land for 
IfrminaU aie not lo ckwclv onrotod to bndfonn* 
AS the owrUnd carrim. 

lAndfomu have an Indrrrct as wrll as n drrtrt 
SfgniEcanw for rctmemlc actK-ity Tint losts 
upon lljdr eapartly to affect otl-rr namral m>in>n 
menUl feahiTM wlJcH. In Him. are jmpartant to 
tttch artisiiy For cTample. mountains and oih^ 
high landfomts fmiucnUy act as bamm to cll 


males rrstricting them to much smaflrr areas than 
tJie> mtuld DllxTw isc occupy In contrast, low plains 
are essctitidlv unrcslrictivc In this seme Natural 
vrgetatJon ami toils l>cing affictcd by climate. 
»bpe, and driinage as well os oilier factors thus also 
arc affected indirectly by landforms of an area. 
CUmite sTgelJtion. and soils ore natural ensiron 
mental features with whldi man must cope directly 
In earning a living Dy esnting an Influence oser 
tlieir distnbiilion and make-up, landfonns thus be- 
come obieett of Indirect Init definite concern in a 
sHkIv of economic activities 


MINERALS 

MINERAL FORMATION 
W tlw 102 elements i»w known. 02 are natural a^'' 
ins found in the eartli'i enust. its svater. or its an 
TiMe 4.1 eontaini an estimate of tl»* eiflnentt 
dnminahng the earth’s emit and tlwif appnnl^tc 
pereentaces Eight, it will be noted are , 

l\e have noted Hat of tlie more than | COO 
nteerali rsow rccogntod, only abosit fifty « el"* 
fled as rock making Most of mnainder. wliHo 
oecurdog in rocks, arc injected Into erm-aww 
mrcs. etc Rock structure is w comple* Uiai it t 
v^ould be dieciilt to relate specific mlnerab to spe- 
tiSc rock typos Most of tlie metallic niinerals how 
ever, appear to be rebtrd, directly or Indirr^l y, 
igneous rocks 

Talilo 4 1 emphas lr« the very small percentage 
o! tt^s earth’s enut that most single rlcmmtr com 
ptuc Elwuents, it will bo rcmemlicred. make up 
mmerali Most minerals loo are poorlv 
in Uiat crust-so poorly in fact, that the rsp ® 
of certain draired minerals may be 
unfeasible at 4 given time To be esploitabie nearly 
aU minerals must have b«n naturally coneentratw 
The actual degree of concentration necessaty ^ 
pends upon the substance being »o»gi»t 
ample. iliaUow cr« containing l«s Uian 1 per cem 


of mrtalhe topper now are mined profitably, wherev 
tti mateiiali coulainmg 2n per cent or leu of Iron 
now are generally considered too lean for csploi 
Itttion Until rjuite recently. Iron compounds of less 
Oan SO per tent metal were not considered com 
memally esrploitablc. but tfchnological ads aneo has 

made 

Altliough the total geologic history of nahiral 
elements can never l>e Jmowm. ctitalo processes of 
eencenfraiion nmv are urKleninotl Some of tliese 
processes occur In the ahsence of water, and olhm 
iwult from water action Those involving water 
■pnear to be responsible for a majnritv of minerals 
iww being exploited Doth surface and subsurface 
water must Iw cooslden'd. and tlie latter may have 
Iwen eitlier rising or sinking nl the time It acted 
upon the mineral in question. Coal was dcposite?d 
Iw surface water as a sediment and subsequently 
emtred It thus occurs today ns a laytT, or stratum 
howesfte allCTfd by rock deformation. In contrast 
TO«l of tlie metallic minerals have been removed 
from their original Ignomis rocks by citlier surface 
or lulisurface waters and now occur as dqiosils in 
small and large fissures and Imles or even in tiny 
interstices between tlie grains of some porous rocks 

•phe few and simplified iUiistintions of tlie pre- 
ceding paragraph are inlendetl to cmpliasiro a 
lugidy important aspect of the natural occurrence 
of mtoerals-namelv that they do not exist ns a 




Figure rt* . „MT mfl; iftotp* wJicrfl mftrt minJog fto* (atm 

plac# Tfc< TA« croM wettoru (n wftJcA <A<? wrJJca! jeoJe u 

^t^nner r.g <n fM. n.;r.e T/ C or^ hat 
^ ^ p^, j;me5fon« that dps gcnilff 

h fssmHc// atihetatuls, rface i . MUsourt 

downitard to („ Xanja* and OUnAama Local geologlrts 

l^tUat depositing this ore toas rising or sinking^ the 

disagree " ecrtD tnoerm^nf it I'nded lo corco hc^nld 

time W hoteoer «* prer^ "t. or ores and ftaa deposited the ore In them. 
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local resources These generatizahons arr rrCi-rted 
In the distnbiibon of the worlds peop'e » » con»p-*r* 
son to that of areas undergoing e<tensi\'e irunu d 
KploitatiotL (Compare Fig 45 and jaE *3) 

ftffncrols and economic ochctly 
Mining and quarrying are usually the first stages of 
ft production that continues tlirough several m?mu 
factunng stages Often the second stage ll c lailhng 
of materials to a quality that can justify ll t- cost of 
transportation to a manufacturing plant is located 
near the mine, but many of the other stages are 
found in and near the large population clusters con 
tlituHng the worlds markets In teclirucall) ad 
vanned societies, both the mining and tlic milling 
•re higlJy mechanized The importance of mmer^ 
to the worlds economies, therefore lies not m the 
labor forces supported du^ctly by their exploitation 
for these are small Nor docs it rest in the value of 
products obtained, for this Is also small m cotnpan 
Kin to die value of finished products It les, instMd 
to the overwhelming necessity for such minerals m 
ft technical economy Because of this necessity. 


many of tlie world s most heavily traveled routes, 
regardless of transportahon media, exist appreciably 
for the purpose of freighhng mmerals to market 

Af merols and political umt$ 
Because of tlieir significance m econonues, minerals 
arc vital ingredients of economic and pohtical pow 
er Control over them is achieved and maintained 
owst easdy when they are located inside the bound- 
aries of an exploiting nation. Consequently, areas 
of known mineral wealth are regarded covetously 
by nearly all nations and sometimes actually be- 
come pohtical pawns A nahon tliat is sprawled 
over a large area-ideally, an unbroken, unfrag 
roented aroa-is more likely to possess a wide va 
ncty of minerals than its smaller neighbors, and is 
thus likely to be more powerful At present, the 
United States and the Soviet Union illustrate ihu 
point very effeebvely, for they ore giants among 
natrons in tlie matter of mineral possession When 
the focus is broadened to include rospeebve spheres 
of influence, the mineral wealth available to each 
nation becomes even more abundant 
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Ef -niE niECIDKC aiAPTER WE ItAVE DISCCSOT tWTJ Of TIIE 
mental feahim of natunl environment— landfonns and minerals— ^ 
roles in man's economic acltvlbea. In the present chapter we di 
Importanoe of climate, water, and air. 


CLIMATE 

Climate is unique among the natural en\'ironmental features einpb^^ ^ 

this book in that it b an intangible. The term rfimure refers ^ 

changes walbo the atmosphere and imolves also, although tna^ 

ous form, moisture contributions to and from the bj’diwphere. n ^ 

words, climate b a summary (usually taken over a minimum 

year) of day-to-day weather conditions, tlic basic elements being I J ^ 

pcratxtre, (2) humidtry. includmg precipitatiotl, (3) pressure 

(4) icindt. Tliese four basic Ingredients are constantly rfianging. ^ 

lutely and relatively, and ibeu changes result in changes of wea 

climate— the former on a short-term basb and the latter on a very 

term basb. 


CLASSIFICATION AND DISTRIBUTION 

The relatioiulups among the four basic elements of a 
constantly changing, are well enough systematired to permit * 

fication. Most of the accepted classificatiotis arc based on 
ranges, and seasonal rhythms of temperature and humidity, ^ ^ ^ 

of weather and climaie that appear to be most directly critical for man 
his activities. reader ■ 

Before attempting a study of a specifie dimale dassification, . 

should be aware of the eustence of an orderly pattern of gkibal 
bon— of an arrangement which tends to repeat itself born 
tinent. Regardless cd hemisphere, a dunate w hich occupies a certain , 

in one continent wiD tend to be found In an analogons posiboa in 
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(onUncnb Till* li duo chiefly to tlie fact that the 
dimatkj elements *re aflcctcd. directly or in lirectly 
by a number of climatic controls (incoining tolar 
radiation, wind currents, ocean currents etc ) 
which, for the most part am themselves In orderlv 
arrangement and which have global iiifluence 
Exceptions to the orderly pattern of climates 
da exist and iheso are Llcwise traceable to dtmalie 
controls— but usually to controls that arc not in 
repetitious arrangement Outstanding among sutb 
controls arc landfoim features winch often inlet 
nipt the functioning of controls resporaiWe for 
cfdcrly climatic patterns anil lienc** either vomI 
tfltirelv or restrict severely the normal urea of a 
climate’s distribution. Tlicy ate influential met all 
of the climatic elements Latkl masses tliat are 
extraordmaxilj harge. like tliose found especially 
in llic northern portion of the Fastmi Hemisphere 
(ivhrre Fiirope, Asia, and northern Africa tet^ to 
Wat up and cool o5 as a single unit) mav interfere 
thrtctly and scvetelj with temperatures and indi 
Wtily With pressurrt. windt, and precipitahon 
Undfonns litiuted vsliolly or partially within the 
lilgh latitudes, such as Antarctica Eurasia and 
hwtli America, arc eharoctenzed by cold, even 
Inpd. chmatcj not found xlscvrlicre except at very 
altitudes l.*ndforms of prominent elcvatiom 
“idtidlng nearly all major mounUln systems and 
pUleaut, not only reach Into cooler temperatures 
l*it also cause afr to rise and often to preapitate 
mobturc Consequently, the windward slopes « 
r»cli landforms arc often wet, ami the leew 
•lopes dry 

A dassificalioti of Ihirteen climate t)*pM Jfp® 
nted on ilie basis of temperature and humidity, is 
Presented In Fig 5 1 


Tropiedi rnfn lortst 

tropical rain forest climate occupies continen^ 
interiors of low to-moderatc elevation along «« 
“luator and readies discontinuously outw^ w «»' 
tludo ^ few western coasts and several e^era 
t^xts of wbch some arc os distant as d>c/r«pw 
« <Wr and the Tronic of Capneom pig 
It wres the Amazon lUvcr basin of 
‘tnd the Congo River basin of Africa, includes tne 


major islands of Indonesia, and sends offshoots 
from eadi of Uicsc tropical areas toward the sub* 
tiapicnl latitudes 

As imphed in its name, the temperatures ore 
tropical, never dropping to the freezing point but 
maintaining a monotonous regularity, day by day 
and soar by year “nie tempcratur« of the strictly 
equatorial locations usually range from 5*F above 
and below on annua! average of 80'F, and the 
range increases vdth latitude Tlie four seasons 
jcnrcely exist as sudi. In tlio very low Uhtudes, 
tempcrariiTCs lend to be highest during the months 
of March to May and September to November, for 
at llicso brow the noonday sun is directly overhead, 
and the incoming solar radiation is at its roa-ximum 
rflccUvmess along the equator During the remain' 
dcr of the >xar, tho noonday sun is perpendicular 
to the earth’s surface at places either to the north 
or south and the equalc^al temperatures dexdine 
slightly On about June 22. the noonday sun is 
directly over ilw Tropic of (^neer, and on apprad- 
mately December £2 it Is over the Tropic of Capri- 
corn. Fquatonal locations thus tend to experience 
a dual temperature mailmum. with the highest 
readings during the vernal and autumnal equinoxes 
and thoir lowest during the summer and winter 
solstices 

The preapitabon of tropical rain forest climate 
is heavy and regular, amounting to at least CO 
Incliex, and sometimes exceeding 200 indies, each 
yoor Daily rains. In the form of thimdmhowas, 
arc common, and there Is no pronounced dry sea- 
son Hurricanes (also called typhoons) seldom oc* 
cur between lat 5’ N and S, but they may stole 
the eastern coasts readiing bej-ond those very 
latitude*. 


Tnpical aoronna 

Situated on either side of tropical rain forest cli 
mate is tho tropical savanna dimate, which extends 
rather continuously to lat 15* N and S. nnd &ag 
mentaTIy to the Tropics of Cancer nnd Capricorn 
(Rg 5 1) Except where interrupted by prominent 
lan^orms. It occupies major areas m South Amer- 
ica. Africa, southeastern Asia porbons of the coastal 
sectHMH of Australia, Madagascar. Java, Ceylon, 
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w THE yrscaasc mu'iBi ws hate vbcvssss •nro or the bcht n^in- 
meatal feature* of natnra] «i>Tronnieat— landforms aad minerals— and tberr 
roles in man's economic aotmtres. In the present chapter we disctia tbe 
im portance of climate, water, and air. 


CLIMATE 

Clunate is unique among the natural e&\’iroisneDta] fratorea es^hasized m 
this booV in tlat it is aa intangible. The term ctimcfe refm to a senes of 
changes within the atmosphere and inseh’se also, although mainly in gase- 
ous form, moisture contnbubons to and from tbe hydrosphere. In other 
words, climate is a summary (usually talcea oiet a minTmiim penod of one 
year) of day-to-day weather eondi&’ons, tbe basic elemeots b^g (1) tew* 
peraturf, (2) humiday, including preopitaboo, (3) prcssurt (we»ght), and 
(•i ) (cindr. These four basic ingredients are constantly changing, both abso- 
lutely and relatively, and their changes result m d^ges of weather and 
climate— the fbnner on a short-tena basis and tbe latter on a very long- 
term basis. 

CUASSIFICATION AND DISTRIBUTION 

The relaUcmships among the four basic elemenls of a dimatc, although 
constantly changing, are well onugh systematized to permit general classi- 
Ecabon. Most of tbe accepted das^cations are based on av'crages, means, 
ranges, and seasonal rhytluos of temperature and bumidit), the two elements 
of wealber and clunate that aj^iear to be most directly cnbcal for taan and 
his acUvihes 

Before attemptmg a study of a speoEc dimate dassiBcatioa, the reader 
should be aware of the enstence of an orderly pattern of global distnbu- 
tjOQ—of an arrangemeot whidi tends to repeat itself fr om conbnent to con- 
tineinL Begardless of bermspbere. a dimate which occupies a certain posiOon 
ID one conbnenl wiD tend to be found m an analogous posibon m dl other 
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conbnents This is due chiefly to the fact that the 
dimabc elements are affected, directly or indirectly, 
by a number of chmatic controls (tecomiog sdit 
radiation, wind currents, ocean cunents, etc ) 
which, for the most part, are Ihnnselves m orderly 
arrangement and which have global influence 

Exceptions to the orderly pattern of climates 
do exist, and these are Lkessase traceable to chmabc 
controls— but usually to controls that are not in 
repetitious arrangement Outstanding among suth 
controb are landfonn features which often inter 
Dipt the funchonmg of controb responsible for 
orderly climatic patterns and hence either void 
entirely or rcsliirt severely the nomial area of a 
climate’s distnbution They are influential over all 
of the clunahc elements Land masses that are 
cxtraordinanly large. liVe tliose found especially 
in the northern portion of the Ewtem Hemisphere 
(where Europe, Asia, and northern Africa tend to 
heat up and cool off as a single unit), may interfere 
directly and severely with temperatures, and indi 
Tectly with pressures, winds and preapitabon 
Landforms situated wholly or parbally within the 
high labbides, such os Antarcbca, Eurasia, and 
North Amenca, are characterued by cold, even 
fngid, climates not found ebewhere except at very 
high albtudes Landforms of promment elevabon, 
including nearly oU major mountain systems and 
plateaus, rot only reach info cooler temperatures 
but also cause air to nse and often to precipitate 
moisture Consequently, the windward slopes of 
such landforms are often wet, and tlie lemvard 
sieves dry 

A dassificabon of tlurteen climate types sepa 
rated on the basis of temperature and humidity, is 
presented in Fig 5 1 

Tropical rain forest 

The tropical rain forest dimate occupies conbnentaj 
interiors of low to-moderate elevabon along the 
equator and reaches disconbnuously outward to in 
elude a few western coasts and several eastern 
coasts, of which some are as distant as tlie TVopic 
of Cancer and the Tropic of Capncom (Fig 51) 

It cores the Amaron River basin of South Amenca 
and the Congo River basin of Africa, indudes the 


major Islands of Indonesia, end sends offshoots 
from each of these tropical areas toward the sub- 
tropical labtudes 

As Imphed m its name, the temperatures are 
tropical, never droppmg to the freezing pomt but 
maintaining a monotonous regulan^, day by day 
and year by year The temperatures of the stnctly 
equatorial locabons usually range from 5*F above 
and below an annual average of 80*F, and the 
range increases with labbide The four seasons 
scarcely exist as such In the very low labtudes, 
temperatures tend to be highest durmg the months 
of March to May and September to November, for 
at these bmes the noonday sun is dueclJy overhead, 
and the incoming solar radiabon is at its maximum 
effectiveness along the equator During the remam 
der of the year, Uic noonday sun is perpendicular 
to the earth’s surface at places either to the north 
or south, and the equatorial temperatures decline 
slightly On about June 22. the noonday sun u 
directly over the Tropic of Cancer, and on approxi- 
mately December 22 it is over the Tropic of Capn- 
com Equatorial locabons thus tend to experience 
a dual temperature maximum, with the highest 
readmgs during the vernal and autumnal equinoxes 
and their lowest during the summer and winter 
solstices 

The precipitabon of tropical rain forest dimate 
u heavy and regular, amounting to at least 60 
inches and sometimes exceeding 200 inches, each 
year Daily rams m the form of thundenhowen, 
are common, and there is no pronounced dry sea 
son Hurricanes (abo called typhoon-r) seldom oc- 
cur between lat 5' N and S, but they may strike 
the eastern coasts reaching beyond those very 
labtudes 

Tropical savanna 

Situated on either side of tropical ram forest cli- 
mate IS the tropical savanna dimate, wluch extends 
rather continuously to lal 15* N and S and frag- 
mentally to the Tropics of Cancer and Capricorn 
(Fig S 1) Except where Interrupted by prominent 
bndJTonns, it occupies major areas In ^uth Amer- 
ica. Afnca. southeastern Asia, portions of the coastal 
sections of Australia, Madagascar, Java. Ceylon, 
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and HispaitoU; »d o! Col». a> "«II « .»«»• 
ous sm^er islands. , 

AltbouA tempetahires of tropical sa%-a^ d«- 
mate fall into the same cUssificatiOT “ ^ 

tropical lain-forert climate, they tend to slightly 
cooler and to has-e a more pronoonced anmial 

range dian is true in the very low labtute. 

The distinguishing feature of ^lad sav^ 
is the seasonality of its predpiUtion^faK^ 
although ran^g in amount from 
30 to 60 mch« a j-ear, is cxmcentrated withm the 
rammer months. Wmtm are prononncrffy Aty. 
HtnTicanfis may stnl» all eastern coasts m this fh- 
mate except along the shore of the Atlanbc 
soudi of the equator. Here, for reasons not yet fully 
nndmtood, none occur in any dimale tjpe 


Humid tuhiropical 

M™. stJJ fnrtler wvinri ihe middle 1»01^ 
one Ends the eastern portions of . 

pied by humid subtropical climate, " Tronic 
LenS Utrtndmnlly bum <>■« 'i™!? ^ 

of Cancer to approximately lat 40 N. . ly 

.snity oi the T^ic of Caprcon. •" 
lat 40* S. Excellent examples are found ro 
mirtert. Umted States, m sonthenst™ Asm, 
Urtigney end its neighbon of 

mJec esemple, elong the „d 

rtJin end Sooth Afna, end m ft' AtoM ^ 
Bellan tsnmtnes of Europe Ld-e the 
It is hugely m orderly 
only major excephons bemg the European 
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ments, which are due mainly to local causes FhBl 
may be expected m this climate, the frequency and 
seventy mcreasing with labtude As impbed m the 
term subtropical, however, the growing season is 
still Jong, and temperatures, even in wnfer, are not 
harshly cold (Fig 51) 

FrecipitabOD in Uus cLmatc is quite regular and 
heavy, amountmg usually to no fe\ver than 40 
mches and no more than 70 inches per year There 
IS no distinctly dry season Humcanei and related 
stoims are to be expected, iwth greatest frequency 
and intensity in early autumn and in spnng 

Mediterranean subtropical 
Conbnental western coasts that are withm lat 30*- 
40* N or S are generally under mediterranean sub- 
tropical climate This climate K developed most 
adequately along the Mediterranean Sea, for that 
large indentabon is the *westem coast* of a land 
complex which mdudes Europe, Asia, and Afnca 
north of the equator The climate is found also on 
the two ‘Vestern coasts* of Austiaha, and m south- 
ern Afnca, central Chile, and southern California. 

Tlie ^sbDguuhing aspect of this climate is its 
preapitation, but not so much the annual amount, 
which ranges from 5 to 30 inches, as its seasonahQr 
Neatly all tlie precipitabon occurs during the win 
ter months, and summers are deficient in rainfall— 
indeed, often completely and Fewhumcaoes occur 
on continenlal west coasts, and they are virtually 
absent in areas dominated by this type of climate 

The temperatures are moderate, not greatly 
unhlce those of humid subtropical climate 

Marine 

Klost regions of manne climate are located pole- 
ward from mediterranean subtropical climate, but 
a few are poleward and/or upslope from humid 
subtropical climate Throughout most of the world, 
this climate is restricted by rnounfains to narrow 
sfrips, usually along western coasts, and to offshore 
islands In northwestern Europe, how ever, it reaches 
southward to an Alpine system appreaably re 
moved from the Atlanhe Ocean, and eastward to 


ttie colder conbnental climates of the remainder of 
the Eurasian conbnental plam 

Manne temperatures are cool in both summer 
and winter, and Its growing season, often upward 
of ISO days, is surprisingly long m considerabon of 
the high labtudes (40*-60' N and S) m wluch it 

Except along the very humid slopes of certam 
mountains, its average ann ual precipitabon ranges 
generally between 25 and 35 inches, with no spe- 
tafic season of drought or deficiency 

Humid confinenfal toarm-summer 
The large size and high latatudmal extent of Eurasia 
and North America result in three climates not 
found in the southern hemisphere— the humid con 
tinental warm summer, the humid conbnental cool- 
summer, and the subarebe climates 

In the United States and in southeastern Asia, 
the humid continental climate is immediately north 
of the humid subtropical climate In the Balkan 
countnes of Europe, it is east of the humid sub- 
tropical climate 

As unphed by its bile, this climate is rather 
moist, with preapitabon usually ui the range of 
25-45 inches annually Summers are ordinarily but 
not necessarily the times of highest precipitabon, 
and there is no specific dry season. Temperatures 
vaiy markedly during the course of a year in 
response not only to the “march of the seasons* but 
also to the pronounced summer heabng and subse- 
quent winter chilling of the land masses This is 
^e despite the fact that all three major regions of 
this climate type are adjacent to oceans or seas, for 
westerly winds, ivhich prevail in these labtudes, 
tend to carry conbnental influences to the east ‘ 
The wmlcr season is sufficiently cold and long that 
the frost free penod ranges from 150 to 180 days 

I An ercephon can be noted duritig the summer season 
of soutfaea^em Asia, wheie a persistent sea to-Lind monsoon 
develops dunng the warm season however the moisture 
and moderate temperatures of this wind are altered as it 
passes over the mountahu of southern China Korea, and 
Japan and It approaches the humid continental wann sum 
mer cbmate as a rather hot, drying airflow 
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lower margins of this climate are almost indistin- 
goishable from the climates of the surrounding 
countrysides, but with ascent the temperatures are 
reduc^, and the preapitation may or may not be 
altered, dcpendmg upon local conitions In reality, 
therefore, the undifferenbated highland climate 
represents a catch all chmale-a generahzabon for 
a host of bny, verbcally ahgned climate zones 
which are too small to be viewed svith understand 
ing on a world map ^Vhe^e moisture is adequate, 
there is a tendency for such climates to be arranged 
in a senes of consecubve bers, not unlike the lab- 
tudmal arrangement of the world s moist climates 
Thus, for example, if one were to move up the 
eastern Andes In Ecuador, he might be able to pass 
through successive zones corresponding to the 
humid subtropical, humid conbnental sobarebe, 
and tundra climates, respeebvely 

CLIMATE AND 

ECONOMIC GEOGRAPHY 

Being an intangible, climate Is directly significant 

in economic geography as a natural condiboning 

agent, end not as a source of raiv matenals for 

produebon 

Climate and papulation 

The three major clusters of world populabon— m 
southeastern Asia northwestern Europe and east 
central North Amenca— are sihiated pnmanly m 
subtropical and middle-labtude climates, but off 
shoots extend equatonvard in the Far East to in 
elude portions of tropical savanna and even tnqnOT 
rainforest climates (Fig 51 and page 13) Tne 
subarchc, polar, and icecap climates of w nigh 
lahludes are very sparsely settled, as are the and 
and semiand climates (except for itngated 
most bopical climates, and the undifferentiated 
highland climate (except for the cooler elevafaons 
upslope from the bopics) 

Climate and economic acticity 
Climate is espeoaHy important to produebon 
bansportalion In bvo respects (1) it may affect 


vigor and producbve capacity, whether mental or 
physical of a nabon’s labor force and (2) it may 
be either an asset or a habih^ to the work which 
that labor force performs 

Human Vigor There is httle agreement concern 
ing the inffuence of climate upon man’s physical 
and mental energy Perhaps the most ardent advo- 
cate of posibve influence was a noted geographer, 
the late Ellsworth Hunbngton, who conducted pro- 
digious research to demonstrate a causal relabon- 
ship between certain climates which allegedly 
stimulated human acbvity and areas of the xvorld 
possessing what it terms "very high civJizabons ” 
Huntingtons "ideal dimate" for mental and phys 
ical acbvity was similar to the marine climate de- 
senbed above and included aspects of the humid 
conUnental wann and cool summer climates His 
"very high ciyilizabons* involved northern Europe, 
together with its cultural offshoots in the brisk, but 
not paralyzingly cold, porbons of North America, 
South Amenca, South Afnca, and Ausbalia— areas 
that are now usually designated as technically ad- 
vanced There is, of course, a rather dose global 
overlap between these two sets of features Hunt 
inglon’s opponents have maintained however, (1) 
that no uiuvenalJy accepted definibon of the term 
ciotltzalton exists and that Hunbngton s “very high 
civihzabons' can be more or less arbibanly delim 
ited. and (2} that highly intricate civilizabons once 
thnved in adverse climates along the eastern and 
southero Mediterranean Sea, and m Centra] and 
South America If there be a close relabonship be- 
tween civihzabon and climate, they asked, why did 
such vigorous civihzabons develop under subtrop 
ical chmate condibons? 

Whatever the resolubon to this particular de- 
bate one can scarcely deny entirely an effect of 
weather and climate upon mental and physical 
acbvi^ Any of us who has attempted either mental 
or physical labor tinder exbemes of temperature 
and humidity is v, ell aware diat work does have its 
c^ibmum weather condibons It is parbally for this 
reason that buddings have long been heat^ during 
the winter months and, recently, have been air- 
condibiHied in some regions during the summer 



96 


As tizne passes, howpver, this aspect of rlimate 
will become decreasingly nnpoitant to economic 
geography, for man is already demonstiating a de- 
temuaation and an abiLty to create artifidal cli- 
mates inside his bwjldiDgs. Peihq» some day air 
ffmdiHnnmg for entire cities will not be unfeasible— 
and thereby man will mark another mil t^rt o ne in 
his p tg e n nial stTcssle oature. 

The Productize Occupations. Three of the six 
prodncti\‘e occupations— agncuftore, grazing, and 
fcmsst-products indostTies— are executed in intimate 
associ^on with rtrmat^ The remainder, while not 
cnaSected by climate, are less directly associated 
with it. 

Climate may be siewed as both fas-orable and 
unfas-orable for agriculture. It is fmorable in that 
it peimits agriculture, as we know it; to exist, 
being to orderly arrangement boto to time and to 
space, it is coodnche to the growth, jear after year 
am century after c en tury , of certain eops and 
flT'rrriaT* fn certain areas of the world. It is mito%'or- 
able to that H places restnctioos opes the grtmtog 
seasons and growth areas of indmdual sp^es or 
tj-pes of crops and annuals, far plant and 
ammal has its optimom and margin*! g ro wth areas, 
and each of th<^ areas occopies on!^ a p or tm o of 
the entiie land surface of the earth. To an extent, 
man can and has overcome such chmatic limitations 
by pjovidiag irrigation water to dry tegma. by 
using greenhouses in cold regions, and by develop- 
ing plants and ammaU which j-ield sati sf actonly 
under ads-eise temperature and/or moisture condi- 
twns. He bas not yet offset nature entirely in this 
respect, however; and the popnlatjon of a given 
area, if it hopes to TnalTiratTi an adequate and bal- 
anced diet, must usually import some agncaJtura] 
commodities. 

In gbbal distribution, most of the coltivaled 
land occurs to &e same donates as do the major 
dusters of population. Sudi a situatioa should not 
be unexpected, for well o\-cr one-half of the worlds 
labor force is engaged to agrtcoltme 

Grazing is here considered as restricted to thewe 
natural forage areas which, at least recently, have 
not been regularfy pUnied. In practice, tV^ areas 
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are predomtoantly in semiaiid and tit^ical savanna 
and they also are to erratically distributed 
sections and fringes of mediterranean, desert humid 
subtropical, bui^ contmeotal, and subarctic dr- 
mates. The relationship of chmate to plant life, 
induding forage, is discussed in more detail in the 
next diapte; suSce it to say here that cm tain di- 
tend to strmslatc the growth of forage-ripe 
sTgetohon and that a dimatf- favorable to grazing 
must have mild enough temperatures for antoiah 
to survive and enough mofcfure to produce efrmi- 
ing water. 

The association of the forest-products indus- 
tries with climate is simtlar to that of graring widi 
dimate, since both depend upon vegetation tjpes 
intnaatdy related to l«al dsnatic conditions. 

Unlie the three prodnetKe occupations dis- 
cussed in the preeedmg paragraphs, fishing and 
huotio^ mmtog and quariym^ eztd manofactsnsg 
are not directly dependent upon donate for any 
condiboD vital to their enstence. Flsbetmea are at 
w ort , whoe sea life is available, mioeis where mto- 
eials are to be exploited, mag ufa ct nr en wbee 
products are to be made. Of course, dfenate u 
ahe^rs a consideration, as it can be a very iapor- 
taat convenience aad/or cost toctor, but wrCh the 
pnsrible mceptioD of buaimg for game, which takes 
place in certain dimate zones because of the nat- 
ural forage, rlimata u a secondxiy factor m tte 
localioB and functfomag of diese three todastoes. 

Tranfpertation. Travel by water is scnouslv ham- 
pered, and freqnentfy baited, by wmter ice of tlie 
middle latitudes and polar regions. In practice, such 
interruptioxis occur almost entoely m the Ncrthero 
Hemisphere, whidi contains the bulk of the wmlds 
sea lanes and mland waferwaj's Transportation 
media oQier than water earners are seoatn-e to 
weather and dunate conditioas, at least to die 
extent that service is temporanly mteirupted dcr- 
it^ hara r de m s storms. This ts espeoaHy true of air- 
oaft. AH m all, however, the association between 
dimate and teansportabon is rather casual widi 
the fonaer actmg as a noteworthy but not vita! 
direct laSneace upon the ^obal distribuhoa and 
fnactkmmg of die Utter. 
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CUmate and political units 
The economic strength of political units depends 
largely upon their opaaty and efBaency for pro- 
duction and transportabOQ of commodibes The 
significance of climate to them therefore, is pn 
m^y indirect and u to be found m the significance 
of donate to produebon and transportabon. 

The law of averages would suggest that, among 
specific nabons, those which are largest in area 
would be the most auspidously endowed with fa 
vorable climates In practice, however, this Is not 
always true Other factors, parbcularly locabon. 
often offset tlic theorebcal advantages of mere size, 
as is demonstrated in a comparison of the most 
extensive polibcal umts of the world the Soviet 
Union, Canada, Communist China, Brazi!, the 
United States, and Australia— nabons ranging doivn- 
ward from over 8 million to fewer than 3 imllKm 
square miles 

The Sodet Union The Soviet Umon possesses 
eight climate types tundra, subarebe, humid con 
bnental cool summer, humid conbncntal warm 
summer, mediterranean subbopical, semiand, des 
ert, and undifferenbated highlands Unfortunately, 
the country’s locabon and landform distnbobon arc 
such tliat adverse climates aggregately enclose 
much of its territory Only tlie hny reprcsealahons 
of mediterranean subtropical and humid conhoenlal 
warm-summer climates along the shore line of the 
Blach Sea and the rather extensive areas of humid 
conbncntal cool summer climate arc conducive to 
extensive settlement, production and transportabon 
at current levels of world technical advancement 

Canada With a labtudinal locabon very mudi 
lilc that of the Soviet Union, Canada is endmx-cd 
with climates similarly adverse Slx climate typ« 
arc recognized licre, and only the presence of a 
strip of marine climate on the western coast and 
the absence of mediterranean subtropical, hurmd 
continental warm summer, and desert climates di^ 
tmguish Canada's range of climates from that of 
the Soviet Union, Currently, fai-orable climatic con 
dibons for Canadian livelihood are found only in 


the humid conbncntal cool summer and marine 
dmates 

Communist China Communist China is m the 
middle labtudes, and its seven climate types reflect 
that locabon. The fringe of subarebe climate con- 
bnuing into Communist China’s Manchuria from 
aooss the border of the Soviet Union graduates 
southward into humid conbnental cool summer ch- 
mate, which soon merges into humid conbnental 
warm summer climate This, m turn, transits Into 
the humid subtropical climate that encloses much 
temtoiy in the southeastern porbon of the country 
Inland are extensive reaches of iindiffcrcnhat^ 
highbnd and semiand climates, which jointly en 
cImc a pocket of desert Of the seven climates, the 
first one and the last three may be considered as 
not favorable for a dynamic economy at existing 
levels of world science and lecluiology 

Bradl Among the world s six largest nabons, only 
Brazil 1$ pnmanly tropical in climate Tropical rain 
forest and bopic^ savanna climates, which cneom 
pass at least two thirds of the country, merge into 
the small stnp of semiarid climate that reaches in 
land from the northeastern coast, into the frag 
mentary undifferenbated highland chmate near the 
southeastern shore line and into the humid sub- 
tropical climate of the for south. With so much of 
its territory engulfed by tropical climates, Brazil 
cannot be said to possess as favorable en endow 
ment os docs Communist China and yet, os has 
been shown by residents of southeastern Asia nota 
bly India, the tropics need not be an insiirmount 
able bamer to the development of complex civili 
zabons involving large numbers of people 

The United States With an excellent cross seebon 
of tlic world's middle labtudc and subtropical cli- 
mates tlie United States is witlioul parallel among 
the world s six largest nations in possession of cli- 
mates wlilch offer no serious banricr to human 
growth and ilevclnpment at present levels of dvili 
zations More than lialf the country is In humid, 
seasonally eliangoable climates with humid con- 
bnental warm summer and coo! summer and humid 
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subtropical climates dommatisg the landscape east 
ward from long 100* W. and the meditcnancan 
subtropical and marine climates shanng the >vest 
em coast. Only in the Mountain West and in the 
Great Plains have semiand desert, and undilFer 
entiatcd liighland cbmatcs been a deterrent to 
settlement and consequent economic activity Com 
munlst China alone, among tlie six nations com 
pared here approaches the United States In gCTieral 
climatic amembes 


WATER 

Water functions so closely in conjunebon with other 
natural environmental features that its isolation 
from them, even for analysis, may seem somcivhat 
artificiaL As lias been shmvo m the preceding pages, 
ivater is an Integral component of cUmate-so inte- 
gral In fact, that climabc classification wthout 
careful attention to it ivould be impossible It is 
associated with landfomu as a major force of ero- 
sion and subsequent deposition, as a senes of nver 
drainage basins and as a gigantic reservoir cover 
ing three-fourths of the earth s surface-leaving only 
a meager ene-fourth of that surface protruding 
above sea level It is a dynamic agent of mineral 


Australia, Some have said that Australia must 
have been created as an afterthought out of surplus 
ingredients from other continents If this be true, 
andity must have been in overwhelming surplus, 
for about two-thirds of Australia is in desert and 
steppe climates, which are fnnged by mediterrane- 
an subtropical marine humid subtropical and trop- 
ical savanna climates Unfortunately, the represen 
tabon of each is rather small, and the nation suffers 
accordmgly 


deposition, of plant and animal existence, and of 
soil formation Indeed, it is a pnme requisite for all 
life including human hfe and might quite properly 
be added to the economists’ classical necessities 
food, shelter and clothing 

Water and populatton 

Most of the world t people are found in areas where 
the water supply is continuous and adequate but 
not superfluous-and hence are found in tlie humid 
climates of the middle latitudes and the subtropies 
Within soutbeastcro Asia, however, the populations 
have utilized not only such of these climates as they 


too 
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possess but also t&e tropical savaooa clmutc. n-bere 
pndpitatioa is adequate but seasonal]/ defidest. 
and mud> e£ tbe tropical tarn-forest cUmate. where 
water is cbronicall/ ia excess. 

la contrast, tbe Nast, dry areas of tbe world are 
eitber sparsely populated or empt)*. 

cmJ/wotfurtKTU 

Water eaters into tbe funetkn of produetjoo sia 
two important considaaboiss: (1) it u almost in- 
eanably associated in nature with the raw matenab 
0} be piodneed. and (2) it often assumes a d^-namic 
role ia man’s processes of estractisg and pr^ocsTg 
such raw materials. 

Kcfurol Rctc Sfofennls. Escept in manufacturiog, 
which is tnainly dependent upon raw materials snp- 
phed by tbe other Bi-e pnjdartn-e ocxiupatiOBs. 
waCtT is an active agent in establishing natural con- 
ditions for production. In agriculture it is a major 
faeSnt in tbe creation of a soil, m grazing and for- 
estry it is partiaDj- accountabfe for both tbe nnder- 
]/iag soil and tbe v^etaboa so a eo e ssa ry to these 
fadnstries; in Eshmg it is tbe very habitat of sea 
hfe; in hunting it is a direct necessity for the game 
whi<i is hunted, and in mining and quarrying it 
has been responsible for tbe deposition aad/or tbe 
coDCentiatJOD of rresy man/ mineral deposits. 


The Froductice Occupetiom. H’afer aot oefy 
males eerttia Doiitral raw cutenals available for 
estractioD and produetton b>' man, but it also ts aa 
active agent in some of tbe productive processes In 
^riculture and grazmg, wbetber supplied natunHy 
or artiSaalty, it is a necessity for plant and animal 
growth, in fishing It provides a b^tat for all ma- 
rine life; in mining and miHing ft is an agent for 
washing and for dust and Ere aDeviabon, in maao- 
facturmg it is assuming increased im por ta nce as an 
agent of processing a^ a source of hj-drodectnc 
power (F7g Sil). In all tbe productive occupatws* 
AS weD as a daily iisTisg, water is beoTamg more 
sigiuficant to removal of waste— indeed, so sigaicaJi^ 
that poButed nvers aztd su ea rns are not unOTinsioa. 
•Mnong these ts tbe Potomac River, which is so 
poOuted as it fiomvs bv’ tbe capital of tbe Unrted 
States that swimming lo it ts prohilntecL 

Wofer and transporlathn 
'Vater earners, oolibe air earners. Goat even when 
at rest, and tocomoboo is oecessarv oalv to provide 
thrort across a quast-fncfuroless wafer stitfaix- I-'®' 
libe overland vehides, most of tbe wurfcTs watff 
tamers follow lanes whidi are provided free ®f 
t^iarge by nature. Moreover, tbe largest Wats’ car- 
riss can teansport a gre a ter amo u nt of fmght ia * 
amg^e haul than can most overhtod or arr carnal 
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Pnmanly because of these features transportation 
by water generally is less expensive than by other 
means consequently it has assumed a commanding 
posibon the significance of which is attested by the 
thousands of inland waterway coastal, {ntercoastal, 
and overseas shipping craft, which aggregately 
reach every water port but which concentrate on 
the routes within and among the worlds major 
clusters of population 

Among the other mechamca] earners water is 


AIR 

Air like water is (1) a vital component of dimate 
and (2) essential to most b ological life In these 
and many other aspects therefore it is Indirectly 
of significance In economic geography Its dirert 
importance to the subject u at least threefold (1) 
In produebon it is a source of some raw materials 
ecEmally nitrogen (2) it is an agent m various 
ty^ of manufactunng and (3) in transportation 
it Is a medium of passage for air comers 

Unllie other features of the natural environ 
went emphasised in this book oir is ubiquitous 
Air uni ko tlie m ncrals need not be sought In out 
of tbe->\ay places As the efficiency of ait earners 
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increases no point along the earths land water 
surface will be buly inaccessible to approach by 
air Moreover air routes arc shorter than most land 
or water routes ^Vhe^eas overland rout« seek the 
worlds plains and gentle slopes and water routes 
detour to circumvent landform obstacles (including 
whole continents) air routes follow the shortest 
distance between rwo jioints along the cartlis 
c«ir\c<l land water surface It it in tl e realm of 
transportation that air appears to be of maximum 
direct importanco to economic geography— in the 
present and even more decidedly in U e future 
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VZ TVFS .^aw TO TUB KnCACOXC THREE OF THE EIGHT OtTEODiaES OF NATTRAI. 
envirtmment that are here considered fundamental to economic geographj" 
plant life, or fiora; animal life, or fauna; and soils. 


THE FLORA 

Botanical life can be said to be eitier marroscopic or mleToseopto-eiOw* 
Aisibte or rmonble to the nalced e^'e. Most nu'go s copie plant life is not of 
aa|or coacan to the beginzuog stadent of ecooonic geography, as it does 
not appear to have a direct association ^«'lth man’s efforts to gam a In'cli* 
bood or with other aspects of man's economies. In contrast, the macroscopic 
flora of both land and svater, especially the former, ts of decided interest 
because it B used extemh-ely to satisfy huntan needs and srants. Banging 
in size and comples^ downward from trees, this and antecedent vege- 
tation ooce covered the earth's land surface except the cold and dry portions 
Despite its lemova! in large amounts by man , much remains to the present 
day. MantiBie plant life, on the other band, teods to be restneted to upper 
water Imels that are accessible to sunlight, with the larger, rooted foims 
growing along the earth’s contmental shelves and other shallows, and die 
smaller fonns Boatmg £tieely in water. As yet, man has seen fit to exploit 
only a small amount rf the mantaae plant hf^ which remains more 

or less as it would have been if man barf not existed. 

LAND FLORA 

LaadvegetationhasbeeiiclassiEedinthreegroi^js: (1) forests. (2) grasses, 
and (3) shrubs and tundras (Fig. 61). Although there arc many exceptions, 
forests tend to be found where climates and soils (especially soils) aremoi^ 
grasses where riimafes and smis are axnst to dry, and shnbs and tundras 
(respectively) where ditnates and soils are \-Ei 7 diy or cold. 
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The forests 

Forests, the most widespread of the three graops,| 
extend discontlnuomly from lat 70* N southw^* 
to the tips of aU conbnents and major islands except 
polar Antarctica. In northern Anglo Amenca and ^ 
Eurasia, they reach wthout senous interruptioaj 
from the Pacific to the Atlanhe Oceans Moreover, 
they are found on most high landforms, regardless ^ 
of the vegetation bdow Today, despite mans ex ^ 
ploitation, they occupy over one-fourth of Ac/ 
earth’s total land surface (Fig 62)* 

Lou>'latitude Forests The world’s tree life is 
characteristically subdivided into two categones— 
the low lafatude and the middle labtude forests 
These, in turn, are usually classified mto broadleaf 
evergreen, deciduous, and narrowleaf evergreen 
vanebes 

In the low labtudes are dense stands rf 
broadleaf evergreens containing a wide range of 
types, frequently more than sixteen per acre They 
have been classified mainly by their Latm desig* 
nabons and are not well Imown m popular termi« 
nology Some appear to be close cousins of mahog 
any, teak, and ebony trees that flourish in slightly 
higher latitudes One of the best known u the palm, 
which is usually present in one form or another 
They are called broadleaf everg,Teens because, in 
diese mild regions, they arc never without fobage, 
which consists of broad, flat leaves In many cases 
a changmg of leaves occurs, but It is on a con 
hnuous basts, so that the trees are never bare A 
forest hke this, usually referred to as selva, at trap 
Icol rain forest, reaches aserage heights of 150 to 
180 feet, and some trees exceed 200 feet Not aU 
growth is this tall, hmvever, for the selva is a multi 
level forest with shorter trees shrubs, and parasitic 
jungle groMh notably present along clearings, 
waterways and other places where breaks appear 
in the umbrellahke canopies of the tallest trees In 
slightly higher elevabons, these forests merge into 

• A recent world bnd ase estimate bv the Fo£^ andl 
Agrloiltursl (>gaiiization of the United Natioti* baneo j 
land. *3 per cent forests 27 per cent grassUndi, » per ^ 
cent cnplmd. 10 per cent 


svlated vanebes of trees which, despite their cooler 
habitat, remain evergreen. 

Widi a few important excepbons, the wood of 
the selva is hard and difficult to work, the other 
producb are m only moderate demand, and tiie 
locations are appreaahly maccessible For these 
reasons, the selva has been exploited only prelimi- 
narily, except by the overcrowded populabons of 
the older civihzabons in the mainland seebons of 
soodieastem Asia. The tropical ram forest may he 
considered, therefore, as a reserve of potenbally 
useful timber which xviU be tapped if dwmdhng 
reserves m other areas become so small that such 
acbon is necessary It is an extensive reserve, ac- 
counting for about one-half of the xvorld s existmg 
tunber resources classified as producbve or capable 
of exploitabon (Fig 61) 

Also m the low labtudes are a few semtdeddu- 
ous and deciduous trees which apparently shed 
their leaves because of regular or sporadic drought 
These ve enabeally distnbuted from the selva ap> 
proxunately to the Tropics of Cancer and Capn- 
com. usu^y merging mto low labtude grasses 
Their height and lutunance decrease labtudinally 
with decreasing moisture and range from condibons 
resembling those of the tropical ram forest to Iso- 
lated. single, stunted trees These trees are best de- 
veloped where adjacent to the selva. 

FnngiDg either the low latitude deciduous trees 
Of the tropi^ rain forest are erratically distnbuted 
stands of scrub or thorn forest, a series of plants 
that manage to exist in the drier seebons of the 
tropics Being drought resistant, most of these have 
a minimum of foliage, are quite woody and thorny, 
seldom reach more than 5 or 6 feet in height, and 
whose only commercial value is limited grazmg 

ittddle lat/tude Forests Ideally, the bbtudinal 
arrangement of the world's forests would appear to 
be that of a transibon from broadleaf-evergreen to 
deciduous to narrowleaf-cvergreen trees wth in 
creasing distance from the equator In fact, where 
moisture permits, this distribution is recognizable 
but with a major exception notably in southeastern 
United States between lat 25*-65* N (and extend 
fng even farther northward within the higher eleva 
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Figure 61 World dUtribulion of original natural cegetahon- 

tions of the Appalachian Mountams) is a prodigioos hides. If man contmues to cut bmbcr with his cur- 

growth of pine and associated nartowleaf ever- rent prodigious energy, these forests, especially to 

peens. These are lon^eaf, nairowleaf softwoods the United States, may well become the chief 

that reproduce themselves by bearing and shed- source areas of the softwoods 

dmg cooes, and hence are called coniferous. Analo- Beyond these stands of subtropical coniferous 

gous varieties appear in correspondiiig positions trees are middle-latitude broadleaf forests that oc- 
{ibe eastern secbons of continents roughly between extensive areas of east central United States, 

lat 23*-35* N or S ) iicScnHh America, Africa, Ans- north central and southeastern r-anaHa northern Eo- 

tzaha, and Asia, but their stands are usually more rope, west central and east centra! Asia, and coastal 

sparse and more liberally sprinkled with decidnoiis strips of southeastern Austraha and southern Chile, 

trees. They are blessings to the regions possessmg as weQ as a small distnct m southeastern Brazil 

them, for they can be utilized very mtcnsively for These include a large number of specific types, of 

a wide variety of purposes, and b^ause they grow whudi the more common varieties are oak, hickory, 

in relatively mild temperatures and under plentifiil chestnut, elm, cottonwood, poplar, ash, walnut, 

supphes of moisture, they replace themselves more beech, birch, and maple Most are deciduous, shed- 

quickly dan do die evergreens of the higher lad- dn^ dieir leaves annually because of seasonal cold- 
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The resen'es of middle-Iabhide broadleaf forests 
have been decimated by man to a greater degree 
than has been true of any other group— not because 
they are so desirable, for they are mostly hard 
woods and are not so suitable for most of roan’s 
purposes os are the softwoods— but because th^, 
like the Amencan Indian once occupied a temtoiy 
that erpandmg populations found very much to 
their Ltdng It will be noted that, of the worlds 
three major clustcn of populabon, those of Anglo- 
Amenca and Europe he almost wholly withm this 
deciduous belt, os does the northern part of the 
agglomerabon In southeastern Asia. Today, these' 
bees consbtute only 14 per cent of the pr^ucbve 
timber reserves of the world 

High latilude and High-altitude Forests Shll far 
ther poleward and upslope as temperatures de 
crease with lugher albtude as well as Ubtude, are 
the most widespread stands of coniferous softwoods 
(Figs 61 and 84) Tlus is ‘Chnsbnas tree' vege* 
tabon-pme, spruce, fir, cedar, larch, hemlock. Most 
of these trees are not only nairowleaf but also 
shortleaf evergreens The largest stands are in the 
Soviet Union, Canada, Alask^ and Fennoscandia. 
Each forest projects southward, parbcularly along 
the higher landfortos where temperatures are cool 
er In contrast the Southern Hemisphere u essen 
bally desoid of estensive forests that are exclusively 
coniferous except In the intermediate and upper 
reaches of the uplands The coniferous forests of the 
high labtudes and albtudes are the most extcusively 
ubhzed of all espeaally along their equaforward 
margin Their reserves have been depleted rather 
senously, emphabcally so m Anglo Amenca where 
man has not yet experienced the need to achieve a 
proper cut growth ratio Even in Eurasia where he 
has exploited forests for a longer penod of tune, 
there are nabons which have not yet learned 
through the somehmes disasbous expedient of tnal 
and error that forest deplebon can be costly— and 
that these cribcal resources, existing as they do 
under ratlicr cool climates, do not tend to reproduce 
themselves rapidly in polar reaches of the middle 
labtudes Today, coniferous trees consbtute 36 per 
cent of wmrlds produebve timber reserves 



tnejar diruions “Agrrculturgl land" oetudUy 
includes grasing land as well (After World 
Forest lodustnes 1955 FAO p 4) 


Medilerranean Vegetation Conhnental western 
coasts between approximately lat 30’-40* m either 
hemisphere tend to be characterized by a vege 
tabon known as chaparral or ma/fuu—a senes of 
drought resistant vegetabve types which are smaller 
than most trees taller than many shrubs end more 
luxunant than most scrub or thorn forests Rather 
surprisingly the majonty of these are broadleaf 
evergreens successfully withstanding the dry sum 
roers of their habitats by resistances other than the 
shedding of leaves They are usually quite sparse 
in stand and may be interspersed with some grasses 
Their signiBcance in economic geography hes pri 
manly ui their supply of a few gather^ commodi 
hes and in the limited pasture they provide for 
animals notably goats that are sufficiently agile to 
take advantage of them 

The grasslands 

The majonty of the world s natural grasslands may 
be dassiSed in three broad categories the savanna, 
the ptaine, and the steppe grasses The first is 
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Figure 63 DlttrOjutkn ef the troriif* foretU by 
nttjoT ditition. (After Tbe State of Food and 
Agnculture, 1958, FAO. p 28$) 


■ restricted almost ehtircly to the low Ubtudes, and 
} the remainder to the middle latitudes. 


purposes— forage which approaches adequaqr dur- 
ing ^ wet season but becomes brittle and diBeait, 
even dangerous, to graze during the dry period, for 
It tends to indict rather severe lacerations upon the 
internal tissues of the animals. Savanna grasses are 
very widespread, approximately equal in total area 
to that of the worlds steppe lands. Occasionally 
varieties of Jntennediate height are infer^jersed 
with sparse stands of such trees as the acada, result- 
ing in a pailddce landscape. 

Prairie Grasses. Originally occupying extenshe re- 
giORs of Anglo-Amcrica and Latin America, and 
noteworthy temtoiy in European Russia, central 
Maodiuria, the Hungarian basin, and the Transs'aal- 
Orange Free State sections of the Umon of South 
Africa, prairie grasses have been appreciably re- 
moved by man. The climates under which they 
Umved have been excellent for a wide selection 
of man’s crops, so they have been and are bemg 
obl/Mrated. They arc thm-stemmed, turfed, and 
thick in stand. Under opbinum enviroosental con- 
ditions. they may reach heights exceeding 10 feet 
In less favorable habitats, notably where moisture 
is reduced, they may be only a few inches taL 
They are usually perennials but, bemg located a 
the middle latitudes, they freeze down m winter 
and send up new growth m the spring. Only m 
Latin America are large virgin stan^ s^ m enst- 
€TK». 


Sotxinno Crosses. The savanna grasses fringe the 
low-latitude forests of all continenb but Asia, where 
semideetduous trees fead to replace them. They are 
reedy plants resembling sorghums, and reach 
heights of 4 to 12 feet The taQest varieties tend to 
be found in the more copious moistures of the low 
latitudes, fringing the semidedduous forests and 
occasionally the tropical rain forest They do not 
tend to form a compact turf hut exist as individual 
plants. Although perennials, they wither artri their 
stalks die during the dry winters of tropical sav anna 
climate and send forth dew shoots when the spring 
rains come. Their direct economic significance to 
man is chiefly that of providing forage for grazing 


Steppes. The world s steppe grasses usually hinge 
its middle latitude deserts, providing a transiUon 
horn them to the more luxunaat vegetaboa (Most 
of the low-latitude climates where steppe grasses 
might be expected have some fonn of shrub or 
tbom forest.) Some are turfed, like the praine 
vaneties, but are very few mches m height. Others 
are tufted and are usually somewhat taller, reach- 
ing upward from the ground perhaps as much as a 
foot They occupy approximately as much of die 
world's total grassland area as do the savannas and 
much more area than do the praines They have 
found widest expression In central Asia, with smaller 
'but proaiineot representations in North Amenca, 
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South Amenca Africa, and Australia The r dueclj 
economic significance lo man has been and 
chiefly In the grazing Industry although their soils 
tend to be fertile for many crops if imgatioa water 
can be had 

Alpine Meadous In most mountainous and other 
upland regions rones of grasses reach abo> e timber 
line and merge into the tundra. Tliese grasses arc 
usually quite short turfed and capable of eaistmg 
under the erratic high landform weather and di 
mate condilioas which may cliange quickly and 
drastically It is their good fortune to occur wlierr 
man usually does not desire to plant crops and 
their sole contacts with human cisihration iisuallv 
takes place either under the watchful eyes of tlie 
shepherd or the awed eyes of tlic tourist 


The detert thruhlandt and the funrfnu 
The transitions from womi lo very told climates 
and from moist to \ery dry climates are marked by 
corresponding gradations from tall thick. Intricate 
vegetation lo tlial wludi is short sparse and of rel 
ativ-dy simple pattern. Tlus last stage Is reached In 
both the and and the frigid regions of the cartli. 
Most of Uie worlds and deserts-ln contrast to the 
implications of many motion pictures— are rocky 
and are at least sprinkled with tyqvss of drought 
resistant bush shnib or cactus all of which are 
tenned rcrophyfei Most of these citlier have tlic 
capacity to reslil transpiration (tlie rdcailng of 
moisture by plants In a manner generally similar to 
perspiration by some animalt) and thus are able to 
conserve their meager wafer supply or else they 
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pass >ery quicUy through the flowering and repro- 
duction cycle after an uncommon bit of preopita- 
tion, remaining as dormant seeds for the coming 
hours, days, months, or even years until moisture 
reappears. 

The tundras, here interpreted as meaning only 
the mosses and hchens of the very high altitudes 
and latitudes, are even more stunted than the desert 
bushes, but they fend to constitute somewhat more 
of a caipet than the desert plants. Both categones 
offer very limited grazing possibihhes, and the tun- 
dras provide some peat for fuel, but generally, both 
are of little current use to the whole of mantdod. 

Regions end certieal zones of transition 
In the immediately preceding overview of the dis* 
tnbutieni of general classiffcations of the worlds 
plant life, attration has been focused upon certain 
core types of plants so that the reader can emision 
their distnbutaoo. It is perhaps unnecessary to e.v 
plain that these classiffcatiotis, liLe all su^ cate> 
gorizations, are arbitrary, that in reality each regioo 
merges gradually into its netghbonng area, and that 
often the merging is so subtle that tbeir dividing 
Imes are drawn somewhat subjectively. This b true 
of vertical as well as horizontal mergmg, anyone 
familiar with high mountain counby, for example, 
knows that the term timber line usually denotes a 
myth, and that timber zone would be a more accu- 
rate description for the increasingly stubby tree 
growth that tnes vahantly to extend itself upward 
mto the alpine meadows. 

THE FLORA OF WATER BODIES 

De^ite the fact that it dings to the penphenes of 
contments and therefore has been, throughout aB of 
human history, very accessible to man, the flora of 
tbft earth’s vrates bandies does adaet4,vsVai 

role in many of man's efforts to gam a hvelibood. 
Botanical water life either has been earned l^- the 
world’s waterways to the larger lepositones or b 
indigenous; it is either floating or rooted. The float- 
ing plants, being mobile, cannot be grouped sabs- 
factorily into areas of prevailing types as is possible 
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With landform vegetation. The rooted plant life of 
water, while van^ does not appear to exhibit the 
marked physical differences from place to place that 
is apparent in the distribution of plant life upon the 
btlKi^here. For both types, photosynthesb b neces- 
sary, and both therefore exbt at depths suffidently 
shallow— generally under 1500 feet— so that sunhght 
can teach them. Within this limitation, the floating va- 
rieties, especially the microscope and tiny plankton, 
move about rather freely but are more numerous 
along coastal shallows and river mouths Most bo- 
taoii^ water life is classified further as (1 ) 
which do not flower and essenbally hav e no well- 
defined. rigid structure, and (2) the mantone 
groups that do possess such characteristics. Algae 
indude v ery small, sometimes microscopic plant life 
as well as larger flora, of which some is rtwted and 
some is floating Certain of the larger vanebes are 
sources of iodme, the prioapal item of economic 
significance derived directly by man from manse 
botanical Iotjtis. Far more important is tiny plant 
Lfe. which u the food for a substantial porbon of 
the earth’s marine and fresh-waler fish. 


FLORA AND 

ECONOMIC GEOGRAPHY 

The direct izaportaace of the coiapooeDts of the 
worW’s natural plant life to econoznic man has been 
suggestod at appropnate places m the preceding 
paragraphs. In review, one might state that the 
forest-products industries are directly reliant upon 
certain types of tree life, which man exploits The 
iodustnes of g raying , fishing, and hunting are vi- 
tafly, but not so directly, dependent upon natural 
legrtab'on, for in these industnes man utilizes the 
plant life m a roundabout manner by consuming 
animals and fish, wild or domesbc, which first coo- 
smrre ibe vegetaboa. The remaining mdnsSritt— 
agriculture, mining, and manufacturing— are also at 
least parbally dependent upon wild plant life but 
the bes are more tenuous \Vith respect to agneul" 
ture, the ancestors of today 's crop plants w ere od« 
completely undomeshcatei and many of them had 
doubtless gone through a senes of nahiraDy selee- 
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bve processes to reacli tlie stage of development 
they possessed by the bme man learned to grow 
them under his supervision Moreover, the land 
which man now tills once sustained wild vegetation 
that left lasting imprints and effects Finally, the 
natural plant life that is stiU standing perfonns an 
outstanding service for all of mankind and all his 
acbvities, but especially for farmers, in minimizing 
the excesses of erosion and subsequent deposition 
by water and wind— excesses tliat would be accel- 
erated far beyond their present rates if the natural 
flora did not exist For mining, flora is important not 
only because of erosion and flood control but also 
because it supplies wood for mine-pil props and 
other faedibes, without wbicli roost shaft and tun- 
nel mines could not exist Manufacturing Is also 
reliant upon the flora, notably for many raw matc- 
naU and for many of the construction materials in 
the factones and their fixtures 

In short, flora is a source of raw materials to 
produebon. and an essential part of the earth's 
natural environmental conditions that permeate hu- 
man existence and its accompanying consumption, 
production, and exchange 

THE DISTRIBUTION OF 
FLORA AMONG NATIONS 

Tlio nabons possessing most of the existing flora are 
large and yet not so evenly settled tliat most vege- 
tation has been removed to make room to man 
Thus the Soviet Union, Brazil, Canada, and the 
United Stales are the leading nations m total acre- 
age of forests (Table 61) 

Tlie worlds grasslands are Lkewise unevenly 


THE SOILS 

Most of the continental platfonm which rtand 
above prevailing water level (and do not. tliercfore 
include conbnental shelves) are surfaced with a 
cover of toll, llw medium through whidi the earAs 
land flora is romed. ph)-sically and physioloffcaU^ 
with its land surface Sod. m other words, b Ibe 


too 

TABLE 6 I 


^ World forest reierret, in miUhnt of acres 


Katton or 
group 

Total 

forests 

AeeexnhU 

forests 

Inaccessible 

forests 

Soviet Union 

1,S350 

1,050 2 

754 8 

Brazit 

t,l88 3 

299 5 

8S9 8 


845 t 

3217 

523 4 

United States 

7771 

450 0 

327 1 

Total 

4 613 5 

2,118 4 

2,5251 

Europe (excluding 
Soviet Union) 

3351 

327 0 

75 

Other arras 

4,503 4 

2.0374 

2.460 0 

\VorlJ total 

9'482'0‘ 

”4.483T’ 

'~4'098“S ’ 


•DcncE It'erU Forest Resovrees United Nalloo< fend 
and Agnmltore Orginiiatuni {tonp, lOSS pp nO-OS 
Thu trpst nmlvlai the renilu of an lovnitory taken hi 
1053 

shared, with Brazil s dominance in low bbtude 
savannas not senously challenged by smaller resen cs 
in neighbonng Latin American nations by those in 
Afncan tropical dependencies and scattered nations, 
and by diose along Australia's northern nm (Fig 
61) middle-latitude grasslands are found nota- 
bly m U)C United States. Dima, Australia tlie So- 
viet Union. Argentina, and Mexico All of the 
world spermanent meadows and pastures, including 
savanna, praine. steppe, and alpine meadows, ore 
held by leading nations as follows Australia. 18 per 
cent. United States, 12 per cent. Communist China, 
9 per cent, Brazil. 6 per cent, the Sonet Union, 6 
per cent Argentina 5 per cent, Mexico, 5 per cent. 
Union of South Afnca, 4 per cent, all others. 37 per 
cent 


loose land surface material in which vegetation can 
grow Cencticall). soil is tlie result of a slow admit- 
ing of critical organic and other materials traceable 
mamlv to surface life, witjj equally necessary min- 
erals and other matenab originating in xidisurface 
toefc strata. The mixing Is cameil on tliroogh the 
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TABLE 62 


The zonatsoQ profile 


Honson 

Position and depth 

Description 

A 

From surface downward usu- 
ally not more than 15 m. 

2oae of leadiing (chemical withdraw- 
al) and eluviabon (mechankal 
withdrawal) of materials; usually 
organic especially in upper por- 
tions, organic matter increasingly 
decomposed with depth 


Just beneath A hoiizon; usu- 
ally base of B is DO deeper 
thw 36 in. 

Zone of ifluviabon or accnmnlatiom 
materials hem both A and C bori- 
Tons find their way to B horizon 

C 

Just beneath B bonzoa; usu- 
aDv no deeper than S ft 

Zone of altered pauait materials mov- 

D 

Just beneath C horizon 

Zone o( unaltered parent materials, 
DSuaSy bediodc 


and cool areas. Other sods, found notably under 
dry conditions, axe termed pedocats beause of 
tb^ hi^ content of calaom (Ca) and other aOa* 
line, or nonaad, elements. Tbe;' east chiefly in tbe 
world's and and semi arid portioas. StiQ other soils 
axe neutral— that is, natber predominantly acid nor 
altatine in diemical reaction. These are usually en* 
countered where moist and dry chmates meet 

Ideally a soil should not be escessrs'elv add or 
nonacid for tbe growth of most cro p s. The \'wy 
add sods are especially unfavorable. The liigUy 
pedocalie soils, however, can be made to produce 
without too much addibonal cost if proper drauiat'e 
sjTtems accompany their necessary' iirigalion. 

Atsocieiim tctih Vegetation All the world's luxu- 
riant forests are rtxrted in pedalfenc soils. All 
desert plants and essenbaSy all short grasses are 
rooted in pedocaLc soils. The tallest of the grasses, 
usually mued with trees, tend to exist in soils that 
are pedalfenc, whether m the low labtudes or the 
middle labtudes. ITie transition to pedocahc soils is 
usually found where grasses are of intermediate 
hei^it, mtcrrupted by bree growth onlv along the 
waterwaj-s. 

The associabon of vegetabon with soils is par- 
bcularly important in tww respects- ( 1 ) the vegeta- 
bve t)pe suggests the degree of irwisture id a givra 


donate, and this moisture, in turn, u 
agent in affecting the amount of soluble mgredie^ 
and in maintaming current plant life of • 

(2) diffoent forms of plant life contribute huo®* 
to tbe soil m sbaxply varying amountt aod 
tbat affect very markedlv tbe quaLbes of 
respective usderhing soils. 

dssoeijfion irffh Trees. Tbe roots of most c** 
pass through the more acbve porbon of a 
the C and perhaps even tbe D hanzoos, for 
roots are necessaii not only for sustenance but sJ® 
for support. Thev are usually sizable m diiStetei 
and tubular. When the trees eventuallv die. 
decompose slowly, adding onh’ a small amount 
then- bumos to ^ soiL Moreover, bemg tubti-*r. 
they provide channels of easy access b>.«hidiwaW 
and air can enter the soil and thereby hasten 
process of pcdalfenzabon. Humus contnbutr^ 
from the part of the tree above the sod i» hmd 
to tbe annual leaf fall if the tree cover is deaduo^ 
or to a rather consistent but light accumulation 
lodividual leaves if it is evergreen. In either 
the leaves drop only to tbe surface of the grotfl" 
*rid the humus must enter the soJ through sj^ 
processes of chemical and mechanical • 

mg whidb time it u subjected to conbnuoc* 
tom and erosion from surface air and water 



life cannot be considered therefore as the best 
possible of natural vcgetalional forms for direct soJ 
maintenance Still another comparafave habtlity is 
indirect trees do not generally attract the larger 
herbivorous animals nor the carnivorous animals 
tliat feed upon them Forest soils have thus not 
benefited from the humus of the manures and de 
composmg carcasses that accompany sucli life 

Association u.Uh Grasses and Xerophjtes Grasses 
are generally the best sources of soil humus Their 
roots are numerous but thm When they die the 
entire roots decompose quickly mto organic sou 
accumulahon Tlie amount of annual humus con 
tnbution from the stalk section vanes of couise 
wih tlie height of tlie plants but it usually etceeds 
the leaf drop from most trees Most grasses occur 


where the stems and leaves wither and the each 
year either because of frost or drought thus return 
ing more humus to the sod than is true of at least 
evergreen trees Finally the grasses attract large 
animals and benefit by their presence In contrast 
xerophytes add little humus to the highly pedoealic 
soils in whid they occur 


SOIL GROUPS AND THEIR 
ASSOCIATION WITH CLIMATE 
AND VEGETATION 

Soil orders are suhcIassiGed into groups on tlie basis 
of depth color organic content ac dity and alka 
Imi^ and sbll other properties Such groups mainly 
are subdivisions of zonal soils desenbed above 



THE NATURAL ENVIRONMENT 


They are shown in Table 63. compared with broad 
regions of dimate and natural STgelation in Table 
6 4, and mapped in Fig. 65. 

The red and yeUow ao2s 
One of the most widespread of the soil groups, the 
red and jellow soils are found under the trees of 
the tropics and subtropics where moisture is copi- 
ous. The)- are badly leached (Le., tbw soluble 
materials hai-e been largely remmed hy rhenucal 
weathering and erosion), ibc)’ do not contain mo^ 
humus, and they may be considered as geooally 
unproducti\ e. Ckroasionally, where underlj-ing par- 
ent materials proside comistently good supplies of 
Tninp raU, as occuTS ui some s-olcaaic and some broe- 
stone areas, they are more productise— as indeed 
are other sods underlain by such materials. 

The groy4rroim forert rods 
These are found largely m Anglo-.^aerica, Europe, 
and eastern Asia, with traces in the Southern Hemi- 
sphere. They u^erhe dedduous hardwoods, are 
moderately ieaebed. have the richest humus aecu- 
mulaiioiis. and are the most productise of the forest 
sods. Some, notably in higher latitudes, have podiol 
tendmcres (see nett paragraph), and are tenued 
podzolic. 

The podzol rods 

The podzol sods (aiben sods) are most estenshefy 
dishibuted in the Smiet Union and ftanatta Found 


under narrowleaf, shortleaf coniferous vegetation 
(often called taiga), they are ash gray in color, 
quite add, shallow, Uekiag in humus, and com- 
paratisely unpfodoctis’e. Unhle the Manner sods, 
wfucfi o» e their acidity to high rainfall, the podzols 
are add largely because of retarded es-aporation 
and drainage in cool dimates where not much pre- 
dpitation actually falls and where the subsoils are 
usually frozen in winter. 

The ttmdras 

Occupying cold areas of permafrort (permanentiy 
frozen subsods), these s(^ are usually intrazonal 
and even for they are frozen solidly in win- 

ter, and are marshy in summer because the bozen 
subsoils restrict drainages 

The prairie toda 

The most naturally fertde sods of the earth are ti>e 
prame-cbernozem-steppe sods, often mapped and 
discussed as the block soUt Tlds general title ap- 
plies aptly to the praines and the dtezoozesu but 
not so apdy to the steppe varieties, whidi are brown 
rather than black in color They mark the transition 
from the pedalfers to the pedocals, vnth the praines 
being the least aod of tie pedalfers, and the cher- 
no ge m and steppe sods— notably the dteraoeeasi— 
the least alkaline of the pedocals. 

The praine sods are deep, blad:. waay, nch m 
humus, and productiv e. They are among the world s 
most highly prized sods 


I Classipcaiion of •elected toil groups by acidity and idkalimty 


Fcdnljert (acid) 


Trormnoncl or 
estentviny neufrol 


! Red and y-eDow sods 

Gny-fatovro forest sods 
, (mchidiiig podzslics) 

- Fraine K>ds Pralnf-chgrn o/ r m sods 

1 Podzol sods 

i Tundras 


tedacah (tdkahne) 


deroozein sods 
Brown steppe sod* 
Arid-desert sods (nero- 
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TABLE 6 4 


A«K)cf4fi<}n.T amon^ the trofftTi chmatet, natural cegelalion, and toil groups 


Climate 

Natural tegrlollan 

Soi/ group 

Tropical rain forest 

Tropical ram forest 

lied andyellow 

j Tropical savanna 

Transition from Itopicil tain forest 
to scmideciduous trees to laDsavan- 
na grasses to short sssanna grasses 

Transition from red and yellow to 
prairie to chernozem 

1 Humid subtropical 

Prevailngly deciduous hardwoods, 
rqilaccd hi sumo arras, csproally 
the United State, by longlc^. nar* 
row leaf conifers 

lied and yellow, mostly red under 
deciduous trees, yellow under conifers 

' Vfediterranean 

L Subtropical 

Cliaparrat, inaquis 

Transported (becauso of coincidental 
location of most such climates in or 
near mountains) 

‘ Marine 

i 

Middle-latitude drenluous tree, 
sometime mlsal with ahortleaf, 
nxfTO'vWaf eoftifcis 

^Vhe^c occurring in mountams. soils 

are transported as m mediterranean 
climates, above, where plains pre- 
vail la Ihis cbmate, os in Europe, 
soils are gray-hrtnvn forest, becoming 
more podzolic with higher btitude u 
comfess mcreose In proporbon of > 
vegetative cover 


Primarily middle-btltude decidu- 

Mainly gray brown forest whero 

warm summer 

oustTcemmoistportionS transiting 
to praifK. grasse In dner sections 

umler tives, praine soils under grasses 


Mixed dcaduous forest and short 

Cray brown (podzolic) transiting to 

j cool summer 

leaf narrowicaf conifers transiting 

true podzols in higher latitudes and to 

to pratne grasse on drier margins 

prairie and praine-chcrnozera soils on i 
tiner margins 

^ Subarctic 

Shortlcaf, narrowicaf conifers 
(taigx) 

Podzol 

* Tundra 

Tundra 

Tundra 

Icecap 

None 

None 

^ Scmiarid 

i 

Steppe grasse, transiting to prairie 
grasse in wette sections and to 

Brown steppe, transiting to chernozem 
on ivetter margins and to desert 

drought iwistant (xeiophjtie) types 
on dner margins 

(slerozcm) on dner margins 

1 Arid, or desert 

Drought r«istant(xerophytic)Qrpe 

Desert (sierozem) 


The chernozem aaih 

Generally like the praJries, except that their over- 
lying grasses were (or are) shorter and their chem 


ical reaction is slightly alkaline rather than aad, 
die chernozems (black soils) are also among the 
worlds best in agricultural productivity Unfortu- 
nately, however, lack of ready availabdity of water 





tie 


at all times is a problem in the utilization of some 
cbemozems-a problem that becomes increasingly 
acute svith transition to the world’s drier soils 

The broum tteppe aotk 

Deprived of the prodigious humus aceumulabonj 
that give color and high fertihty to the praines and 
chernozems, the broivn steppe sods are nonetheless 
able to produce efficiently if uhhzed saentiBcally— 
especially where imgahon water and proper dmin- 
age or Ae gro\sih of drought-resistant crops are 
feasible. 

The desert toils 

Although generally nch in alkaline elements and 
somewhat poor in humus, the ^^■orld's desert (siero- 
zem, or white soil) lands can be made also to pro- 
duce under careful management. The avaibbibty 
of water, hoM ever, is a severe restriction, as may be 
also the superfluity of some salts, the temovd of 
which sometimes becomes troublesome. These are 
two major problems that anse in attempts to utilize 
such sods. 


THE NATURAL ENVIRONMENT 


SOILS AND ECONOMIC 
GEOGRAPHY 

Soils and agricultural producfioiiy 
The major significance of soils in economic geogra- 
phy lies in their association with the productive 
occupations and most particularly with agriculture, 
which IS responsible for about 90 per cent of the 
food supply to human beings. Climate tends to set 
the outer limits of sod productivity and, at cunent 
levels of technology, prevents man from effectively 
using the very cold or very dry lands. Where cli- 
mates permit agriculture, the natural fertility of the 
soils becomes more important, and the praine, 
chernozem, and more moist brown steppe sods 
emerge as the most ferble, all other residual sods 
being of moderate to low quality. 

The productivity of sods, however, has been 
altered sharply by man through analysis and careful 
replacement of mineral and organic matenals— 
b^er still, by the addition of such matenals to 
optimum needs of certain crops This has been 
done especially where (1) the sods are m great de* 


Slack soil, there is no better roil for many crops, 
if the climate « facorable. (a) right, a handful of 
chernozem soil picked up in McLean County, lOinots 
(Sfondard Oil Company of New Jersey), (b) far right, 
a ticuj on flic fringe of chernozem toil near Regina 
in Saskatchewan, Canada (Hunting Survey 
Corporation Ltd, Toronto) 
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mand for feeding clustered [topulations and (2) 
where levels of hving are high enough to absorb the 
additional cost of ar^dalferbltzabon The dynamic 
but land hungry nabons of northwestern Europe 
and Japan especially ubhze such methods (Fip 
66 and 67) Tlie map of agneultural producbvi^ 
therefore reflects population pressure and tedinical 
advance perhaps more than it reflects natural fer 
tility (Figs 66 and 14 p 13) 

SotU, nature, and man 

As a component of nature soils are not exploited 
directly by man they supply directlv no raw male 
nals for consumpbon or produebon Instead they 
consbtute one of the most important senes of natu 
ral conditions with which man must cope m gaining 
s dvcilAooa’ 

THE DISTRIBUTION OF SOIL 
PRODUCTIVITY AMONG NATIONS 
In pracbee the giants among nations as to posses 
sioa of arable cropland are the Soviet Uruon the 
United States and India The first owns about one- 


fifth of the world total and tlie other two approxi 
mately one-sixth apiece Communist Cluna is next 
with about one-tuelflh and the remainder of the 
worlds poLbeal umts are much less favorably en 
dowed 

Of these four nahons the Soviet Union is 
hampered seriously by both cold and aridity in its 
attempts to expand the acreage of its farm land 
indeed it has diSculty exbactuig maximum yields 
on existing land m the high latitude in which the 
nabon is located Nevertheless the nabon recently 
has completed the plowing up of some 93 million 
acres of land— an amount equal to nearly one fourth 
of tliat nabon s cultivated land pnor to the plowing 
—in semiarid clunabc conchbons not unhhe those 
of the dust bowl in the United States Those of us 
>*'he> lun-fi hvfd ik/eugb tha Suff ermdjbsof 
tan predict some of tlie problems that will plague 
this new project India $ soils depleted over the 
tcnbincs by bad farm ng methods suffer further m 
places from moisture and temperature excesses ac 
tompaoying a low labtudinal locabon Communist 
Clunas land while in labtudes and climates not 
bnlike those of tlie United States involves only 



Ag'<u'tjf»l p>«OlKlMRir 

H jh lnt«f<«*di»tf to lew ^ V*rt lew 

Klgirftf 6 6 AgrictiUvrai produrtin'fy of the trerlcff *eib (generaltzed) ]opcn and 
Wthfzestem Europe retdise high tfieldi per acre from tods of only moderate 
natura} jertdjty. 


about one-half as many acres, and many of these 
have been depleted through infenor methods and 
tools. Without doubt, the United States possesses 
the largest amount of naturally eaceDent farm land 
of all the worlds nations 

Howes-er, s\e has-e noted that increasing the 


THE FAUNA 

Animals are more mobile than plants, and their 
natural hfc zones are not so well defined. Moreover, 
man essentially has removed the wild fauna from 
lands he tvow occupies intensively, and the animate 
of outlyingareasareof little economic interest other 


productivity of soil is possible and that it u largely 
a matter of added cx»ts of production. The issue 
thus becomes that of total benefit weighed against 
total cost over a specified time period, with other 
considCTations such as climate, size, and Joca&oo 
of market given parbcular attention. 


than to small numbers of pnimtive orquasiprimitive 
societies The total number of people dependent 
upon hunting game is very smalL 

Zoologi)^ water life is much more important 
to man and mzy become even vital as human pop* 


|||||v«<yNcx ^MMer»t*!yew [|^Lo* P"] Very lew e 

Figure 6 7 World pattern of tnlermly of fetiili.^ applieation Entire natione are 
tiuiifed according to the Mensity of their application of commercial ferttluer per 
unit of agnculturaHand NonhiLestem Europe and lapan are the leaders Although 
it utei much fertilizer the United States does no( rank among the world leaders 
on a per acre basis (After Ursula Euald Recent Developments of the World 
Fertiliser Market A Statistical Analysis hiel,InsHtutfuer\Veltwirtschaft 1957) 

ulahons Increase As on land the tiniest forms are for manj^ larger forms of life which man exploits 

microscopic and unicellular often mdistmguisbable Of the more than forty thousand known categones 

from their botanical counterparts More than on of fish, over one thousand have been designated as 

land these small forms constitute the food supply commercial 
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PART THREE WORLD PATTERNS OF 

PRODUCTION AND EXCHANGE 

Economic geography becomes most complex when 
it tJ studied With respect to all of the tvorld^s 
societies, hrge and small, advanced and primitive, 
and to the inevitable relationships among those 
societies-rcIationsJups that ore evidenced by the 
numerous transport and communication routes, 
global and local, of the land, sea, and air 

JNTROOUCITON MCE U 
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WORLD PATTERNS OF 


PRODUCTION 


klOST COMMODITTES THAT AHE CONSXTMED MUST BE FIRST PKOBUCED BY NATtniE 
or man As indicated in this booVs introducbon, much producbon results 
from SH occupations of whjdi five— agriculture, grazing forest products 
industries, fishing and hunting, and minerals extraction— Involve direct 
exploitation of nature by man Manufactunng is unique m that it depends 
chiefly upon the other five occupations, notably agriculture and minerals 
extraction, to supply most of its basic raw matenals flowcver, a few but an 
mcreasmg number of manufactured products, eg, chemicals, are made 
synthebcally, and are only sbghtly reliant on the other five productive 
occupations 

Throughout most of this chapter, tlie focus of our attenbon mil be 
upon the locabon of these six occupabons and some of their suhdivuions, 
upon the earth's surface An important prerequisite to such an assessment, 
however. Involves numbers bow many people are at work in this world, 
and of that total how many are engaged in each of the productive occupa* 
bans and in the service occupabons? Although complete, fully rehable data 
are not as yet forthcoming an approxunabon is shown in Table 7 1 Agn 
culture u the mainstay of populataon support, accounting for over one>half 
of aU worfang persons Manufactunng and handicraft achvibes are second, 
ranking far ahead of the last four, each of which accounts for about I per 
cent or less of the world $ labor force 


AGRICULTURE 

Aenculturc has beeatbebulwarkofpopulahonsupport throughout recorded 
hTnp and not unbl the Industrial Itevolubon has it given way to manufac- 
tunng and some of the service occupabons Because industnahsm is still 
an embryo in much of the world, agnculture dominates even the current scene 
Evaluated in terms of labor force. Its dommance is now restricted to coun- 
tnes which are considered underdeveloped In terms of the amount of land 
ubhzed, however, the donunance of agnculture is unchallenged throughout 
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TABLE 7-1 


AU(xatian of the uwU* labor force* 


Produrtice occuptfims 

Per cent 

Agriculture and graangf 

53.5 

Manufacturmg and handicrafts 

18.0 

.tlinerals extraction and quanymg 

L2 

Fishing and hunting 

0.3 

Forest-products mduxtnes 

0.5 

All otha- occupations 

26.4 

Total 

100 0 


* Tbe iibor force is hoc esnsxjord to aoMQ&t to 

40 per cee4 of ftr popolittcm. 

T 0al& oo g tozmg ue not srponteef firom tfiose on npv 
raltm !a source ijutouls. ho tt g - er, rt secats mKfcely 
thit graziBg bbor force to nore thm 1 per 

cecl of world's total tsbor fnee. 

CempQted &oa mfomboa in W. S Wovtmskr 
sad EL S. Wp^ttosly, ITo/U Popwt^ion «td fndttetiok, 
Tbe Tooniteib Ceohsr Fcod, Sew yerb, 19S3. pp 
4W-MS, T24-T25; Ye a r loo t of Labor StautKS. later- 
attxnal Labcr OS«e, Cenm. 1^. State of Food 
and A^ricubare, tS$S, C’nited -Vstsoos Food ud Agncnf- 
tore Orpasatsoo. Roow, p 171. TVte is. of 

cocne, aa evetlip amosg occopsticm; easy perms 
ecpged la part-tone Boiwfactaraig or loodierafti. for 
example, are also en ga g ed to part-tooe fanamg. Com- 
peturtm for tbu overlap tas bra made is tbe table, so 
that fM) part-tsDe hxodmft v ail etx are ettosidered as 
ooe folLtone. etc. 

the world, except by graziag. Between 7 and 10 per 
ce&t of tbe earth's total land surface, eicladmg 
Aatarcbca. is cultivated. In pb^-sical area, this 
amount ranges from 2J4 to over 3 bilLon acres 
(computations c'aiy)— an amount so large that, if it 
were evenly doilded among tbe worlds people, 
et-ery man. woman, and cduld could lay claim to 
about I acre of cultivated land. .Vn additional 
amount of untiQed land— between 2^4 and 5 btUioo 
acres— is in permanent meadows and pastures that ’ 
are used partially for agriculture and parballv for 
grazmg Thus an average of somewhat a\ er 2 acres 
of CTCpland and permanent pasture is available to 
each Ctoe of us. 


AGRICULTURAL TYPES 
AND REGIONS 

The portion of the earth’s surface devoted to agri- 
culture has been subdivided mto a number of re- 
^ons based on tj-pes of practice. One such classifi- 
cation is shown in Fig. 7.1. It involves mainly three 
criteria: (1) the degree of commeroaiization, or 
tendency to excdiange finished products, (2) the 
tjpe of crop or combination of oops and animalj; 
and (3) the intensitj- of land nse. Eight Ij^pes 
their regnal expressions are to be considCTcd here: 
(1) primitive-subsistence agnculture, shifting and 
sedentary; (2) intensis'e-subsistence agnculture; 
(3) plantation agriculture, (4) mediterranean agn- 
^tare; (5) conunmaa) grain hmiog, (b) coo- 
BKTO'al crop and IivestocJ- fanning, (7) commenial 
dairy fanmng. and (S) commercial gardening and 
fruit culture. 

Primitke^bristenee ogricufrure, 
thifting and aedenfarif 

Tbe criterion cbaractennng this ^pe of agnculture 
is that it is pnmanly a rather crude production fat 
subshtence, and few of its harvest^ crops enter 
either the domestic or world markets 

World Distnbution Pnoutn-e-subsistence agnetJ- 
'ture is found extensively throughout the tropical 
‘ and some of the subtropical portions of all land- 
^ forms in the low latitudes .\s a general cUssific^- 
tion.itencoTnpasses more of the emth’s surface than 
does any other agncultuial tj-pe In terms of land 
actually cultivated, however, it is comparatively 
UBm^iortant. only a small fraction of tbe world’s 
tilled land is situated in areas of pnimtive-subsist- 
ence agnculture. 

A'ofural Erxctronmental and Cultural Associaftanr 
This fv-pe of agnculture u found mainly in tropre®^ 
Iram forest climate along with tropical rain-forest 
vegetation on red arxHTllow soils- It extends espe- 
cially into tKe tropical savanna cLmate. along wid> 
associated tropical savanna vegetational and soJ 
types. Notably m l-aOn America, it reaches alw 



> ttrncttg icu lur« 


^ Nomad t hard ng n LiviftDClirincn "g E3 p n> I v*-wbi *g euRu • ^^^lnlafl»vciuM 

mplinlalrontndsma (afmigicuu* I . j Madta aoaanag tuiuo j J Comma c a g a oag -cuttu a 

r "^Ccmmacaldafyag aw ua ^Jo8mma>t a g« awiwga-HlIMeulw a | [ inae 


Commaraa trepand 
I rtitKkagrIcu tura 


Figure ” I Typ«$ of agnculture end ihftr vorltl dulrihut on Tl « rmoH farms of 
plat tahon and small farm ogHci Itnre utuolly are plott hlU-d bij uorkeri on t/ie 
cdget or commfreutUt/ unused sections of the plantations In a few ; laces 
houecer il e small farms are Independent from plantations In Costa Rica for 
example there are man j smalt farms and almost no f)!an/arJona 


Into undifferenUafwl highland clunate and inAfrica 
Into low latitude semiand as well as iindiffercnfiateu 
higlJand climates It is found in all cate^nes rf 
landforms although best developed where well 
drained flat land exists Its growing season^is 
of frost except in higher elevations (Figs 71 
and 51) . 

Inasmuch as this tj-pc of agriculture is so widely 
distributed It necessanly ins ols es many sodclics o 
diflCTing adtures In botli 1 emisphcres tliese so- 
cieties tend to be small and aloof from more intn 
cite ovilEalions as well as from each other Maiy 
ore tnbally organized Most of the wahng hours ot 


itidividuaU arc spent m livelihood activities of 
whidi agncultiire is tl e most complex other activi 
tics include crude forest products industries hunt 
ing fishing and grazing 

Assocufion tt-fifi PopiiIa//or« The occupance of 
regions of sulisistenec agnculturc Is prevailingly 
sparse and rural It contains small pockets however, 
of rather heavy population density usually in 
coastal locations and m some mountain and iipbnd 
valleys Some of these pockets are expenendng a 
rallm tnarkitl population growth tliat Is coincident 
with, and a part of tl c general population growth 
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Figure T2. Ttcti free perioth cf (>i* trwM. Al eurrmt leceb of lechnohgy, 
egnculture it not proctieal uhere the frost-free perwd it letj ihai 90 days 


oi underdeveloped lands. In ihe more sparsely I**?* 
ulated areas, the growth does not seem so pro- 
nounced. although information on some of these 
areas is not always cranplrte CooDtry-to-city migra- 
tion is also apparent, cluefly in the same snail nodal 
areas of dense population prtssure. 

Production. As implied in its title, this b a hand- 
to-mouth. simple agriculture. The tools range in 
complexity from a stjck in a human hand to an 
animal-drawn plow. In ve ry gletn entary c^toes, 
planting b done in existing forest edeartags, usually 
Iw gouging liolcs in tlie ground with a sti^ and 
inserting seeds among endemic shorter types of 
v-cgetation. In some areas tlie taller tre« are burned 
or hacled away in small dealings, these are aban- 
doned when li>e soil has become depleted after 
only a few years' use, and the cultivators move to 
new clearings and new homes. In yet oilier areas. 


the fields are permanently deaxed but rotated. « 
that one field may I'e fallow fo£ a ye ar or tw o bi 
soil other areas, the fields are planted and harvested 
cxmOnuously, but tbeir yields remaiiylow. FerOhza- 
bon i n the modem sense is^are throughout regions 
of Ab ^-pe of agnculture, and market exchange u 
usu^y luiiiled~to small amounts of produce ex- 
changed m local bazaars. Only a tnckle of their 
products reaches the world markets I n a few plags. 
usuaHv under foreign e nco uragemen t som e cro p* 
are p lant ed for e n mn i t- Ti-iat /ian«t These jnclude 
trees planted for their coconuts or palm oik 
and cacao trees which yield cocoa, flowever. mo** 
crops are consumed doroesbcally, including the har- 
vests from such well-known plants as com (w 
maize), sorghums, dry (or upland) nee, cassava 
(or manioc), beans, peas, peanuts, and vanehes of 
squash and melons. Animals, found pnnapaDy 
among the more culturally advanced of the small 
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but Dumerous sociebes in regions of subsistence 
agneulture, are mostly sbeep, goats, and cattle, and 
are located in semiand lands rather than forests 
The uplands and mountains, particularly m Latin 
America, are the habitat of the Dama and alpaca 
as well as more famiLar speaes 

AssocUtiion u-ilh PoUtical Units and Economies 
Only a few political units are essentially encom 
passed by regions of pnimtive-subsistcnce agncul 
ture The most conspicuous examples are the former 
Belgian Congo, Gabon, Congo (French), the Cen 
tral African Bepubhe, Nigena, Ghana, and Lfbena 
in Afnca, the three Guianas in South America, and 
Malaya in southeastern Asia. Portions of Brazil, 
Ethiopia, Indonesia, and sbll other countries ertend 
into this type of agneultural region. 

\Vhether m the Western or Eastern flemi- 
iphere, the political units dominated by pnmitlve- 
iubsistence agriculture tend to be underdeveloped, 
with technical advancement more or less limited to 
tlie plantations, mining enterprises, and abes where 
European influence has been pronounced In addi- 
tion. many of these countries wth subsistence agn- 
culture arepohbeal and/or economic dependencies 
of more powerful foreign economies 

^ntensive^bsistence agr/cufture 
This classificabon, like the one ducussed immeih- 
ately above, is based chiefly on the comparabvely 
smail exchange of Cnuhed products, which tend to 
be fashioned at home mainly for home consump- 
boa As implied by Its btle, intensive-subsid ence 
differs from nnmibve-subsiste ^ ag neulture prin- 
d n ^v hrthe i nrensitvo f i ir^ naiue-in the neces 
sity to ublize alT possi ble land fo r agneultural 
purposes and to w rin g the maxim um yield from 
e very piece of la nd. Yet tlie methods of these ^ 
gions. surprisingly, arc frequently cnide and the 
yields as low as those of regions considered more 
pnmihve 

U'orW Distribution. Intcnsive-subsislenre agiwl- 
turo Is co ncentrated in e astcTn_and_sout]icm Asia, 
where it covers nrartirally a il cultivated land Ttoe 
ti^ude India, Communist <^3. Ja^ Psg^ 


Burma. Tliailand, Cambodia. North Vietnam, South j 
Vietnam, and South Korea A few comparabvely 
hny representabons of this type of land use are 
found elsewhere, primanly in the Eastern Ilenu- 
sphere, the most conspicuous Is the Nile River 
delta of Egypt. 

Unlike pnmibve-suhsistence agneulture, the 
regions of intensive-subsistence agriculture include 
large counts of land actually culbvated. India 
alone contains nearly one-sixth of th e world’s total 
culbv ated _Jand. and C ommunist China an add i- 
h onal o ne-twelfth The amount held by otlicr na- 
tions in this category is much smaller, but aggre- 
gatcly worthyofnote All in all, mtenslv e-sub sistence 
regions co ver about 30 per cent of the world's 
culbvated land. 

Ncturef Environmental and Cultural Association} 
This type of ognculcure (concentrated in south- 
eastern Asia) is best developed under tropical and 
subtropical climates, w here the growing seasons are 
long. Smaller appendages extend northward from 
tbe^ locabons along the Paofle coast to northern 
Communist China. Korea, and Japan Intensive- 
subsistence agneulture is earned on In tropical run- 
forest. tropical savanna, humid subtropical, and 
humid conbncntal climates, togctlier with their 
assoaated vegctabonal and soil types 'Nearly all 
these regions are influenced by the Asian monsoons 
and hence experience rather pronounced summer- 
rain-winter-drought precipitation conditions (al 
though the winters arc moist in some sections, 
paitinilarly SDuthcni Communist Chinaand Japan) 
Occasionally a moisture deficiency occurs in sum- 
mer. espeaally m northern Communist China and 
in India, causing crop failure and famine. Because 
of the high populabon pressures, all usable land Is 
cultivated, regardless of landform 

Not all climates of southern and eastern Asia 
favor this agriculture. The regions of intensive- 
subsistence agriculture are bordered on the Asian 
Interior by territory that is either too high or too 
dry to pc^t tliis type of land use at current ledi- 
nological levels (Fig 5 1) 

Cultural as well as natural patterns are con- 
dderatioru especially important to tills type of 
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agriculture. The N’arious natural conditions where 
intensive-subsistence agriculture occurs are roughly 
duplicated elsewhere— for example, along the 
southern, eastern, and northern sections of North 
America. Howes-er, intensive-subsistence agriculture 
is not found conspicuously in the North American 
counterparts of the Asian climates. The reasons for 
this, wMe partially attnbutahle to the much b’ghter 
population pressure fn North America compared to 
southeastern Asia, appear also to be partially cul- 
tural Thus, comparing agriculture in eastern Asia 
to that in eastern North America we find stnlang 
examples of similar natural conditions that have 
been used very differently under the guiding rules 
and laws of differing cultures. 

Association tath Populations- Approximately one- 
half of the worlds people live m the regions of 
istensive-subsisteoce agriculture. The heavily pop- 
ulated effective areas of Communist China, India. 
Japan, and Palostan, as well as of smaller oadons, 
are farmed by ictcruive-subsirtence practices. 

Troductlon. The emphasis here is upon food, whidi 
is produced most eSdently by raising oops that 
man can consume directly, ^\'here animals are pres- 
ent, ihej- tend to be used for draft purposes, or are 
scavengers, or are homeless "laavericks" protected 
by religious bdiefs. The crops are mainly grains and 
vegetables. Paddy nee predominates in most areas 
w hoe it fan be grown, and these areas extend dis- 
continuously from central and southern Japan and 
!&>re3 equatorward to the wannest margins of re- 
gions of intensive-subsistenee agriculture In places 
where fields cannot be flooded dry, or upland, rice 
is grown. The significance of rice to regions of this 
type of agriculture is apparent in the fact that about 
85 per cent of all the world’s noc is produced here. 
As will be demonstrated m greater detail in a later 
chapter, most of the uxirld’s mteniatzonal trade in 
rice is in leahty a coastwise movement along eastern 
and southern Asia. \Miea^ corn, bail^, sorghum, 
millet, and some oats tend to be grown actively 
where rice does not thrive, their areas of growth 
overlappmg somewhat with those of nee. Nongram 
uops include soybeans (mainly in northern Com- 


munist China and all of Korea); peanuts (in south- 
ern India and nortliem Communist China): sugar 
cane (in India, southern Communist China, Paki- 
stan): sesame seed, rape seed, tobacco, tea, many 
garden vegetables, and some fruits. 

These regions also grow fiben, notably cotton 
(in western India, northeastern Communist China, 
upper West PaUstan, and the Nile flood plain and 
delta of Egjpt), fute (in the Ganges-Brahmaputra 
delta of East Pakistan and India); siQc (m central 
and southern Japan; coastal and central Cotnmu- 
nisl China); and hemp (in northern Communist 
China and southern Japan). These regions dominate 
the world exports of jute and silk, and also contrib- 
ute other fibers (on a smaller scale) to world 
markets. 

Animals and poulby tend to be distributed 
unevenly in aetnrd^ce with cultural (usually reli- 
gious} belief as w ell as economic utility Swme and 
poultry abound as scavengers in Communist China 
but are virtually sonenstent in India and m areas 
dominated b}’ the Moslem faith. India probably 
contains more cattle than any other nation, esti- 
mates place the total at between one-fifth and one- 
thud of that of the entire world EIzcept for draft 
purposes, however, most of these animals are of 
little use to man but are protected from slaughter by 
rehgious behefs and so(^ mores. Sheep and goats 
are found in significant numbers m the regicms of 
intenshr’e-subsistence agnculture, most prominently 
in India. 

In noQ-Conununist lands, holdings tend to be 
small, seldom exceeding 5 aces per farm owner, 
and generally of even lesser size. The poorer fami- 
lies. especially the landless workers, have benefited 
dunng this century from a number of land-reform 
programs, wherein efforts are made to brmg more 
land into production and to redistnbute some land 
heretofore controlled by large landowners, many of 
them absentee landlords Because of the 
populations, however, it does not seem that such 
measures will pennanmtly solve the problem of 
small holdings. 

The ownership of land in most Commum^ 
countries is being assumed by the national govern- 
ments, although a form of token redistnbutioo 
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among the landless sometuncs precedes Uus appro 
pnation The actual uorking of the land tends to be 
done mainly by groups of farm families organired 
into coUeebves \vitli the size of holding allocated 
to each collective varying in accordance with land 
productivity and with the amount of land generally 
available Whether this type of agricultural orgam 
zation sviU result in generally higher yields remains 
yet to be demonstrated It docs not appear bkely 
however tliat any type of organization will allevi 
ate completely the heavy man land ratio of these 
regions 

Not only are the holding small but yields are 
low (with Japan a major exception) Wlieat yields in 
India are only 10 bushels per acre and in Coromu 
nlxt China only 16 bushels per acre os compared 
with 18 bushels per acre m the United States and 
35 bushels per acre in intensively farmed France 
Yields of other crops tend also to be low One of 
the mam reasons for this appears to be the con 
tiaued adherence to outmoded agricultural methods 
For example few eommeraal fertilizers are applied 
and many of the animal manures ore used for fuel 
radicr tlian for ferblizcr A marked increase In crop 
yields of tliese areas could be effected by applyi^ 
techniques and materials that have been developed 
and discosrred elsewhere and some of the foreign 
aid programs of tlie United States the United Na 
tions and other nations and organizations Involve 
some efforts toward this objective The question 
arises however as to whetlier any yield increases 
resulting from use of advanced techniques miglt 
provide only temporary rclef in any event 
poptilabon in these regions keeps burgeoning with 
each succeeding year 

Asroefetion trMh PoMcal Units an I Economies 
Nearly all countries characterized by subsistence 
agriculture are pol tically sovereign and most 
eelved tlicir independence only after the Secon 
orld W or (Japan stands out in many ways as an 
cicrpfion ) "nieir economics tend to be underoeve 
oped and exliibit a low propensity to csch^ge 
Beciuso of their 1 eavy population pressures liw 
ever Ihcir abrogate market potential is high ( a 
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Plantation agneuliure 

For want of better nomenclature, the term planta 
tbm IS used in this book to denote sizable tracts of 
agricultural land owned by private individuab or 
corporations and operated directly or indirectly by 
a centralized management Some degree of speciah 
zation in both labor and harvested crops usually 
exists and most of the crops arc sold m the world 
markets Tlic labor tends to be done by either hired 
workers or tenants Agncultural methods and tools 
tend to be more technically advanced than in most 
smaller farming operations Tlic classification of 
regions of plantation agriculture is based therefore 
upon the size of holding the mode of ownership 
the mode of operation and the degree of com 
memalizalion 

World Distribution Hie majonty of the worlds 
plantation regions are situated in the low latitudes 
and only a few are located poleward of the Tropic 
of Cancer or tl e Tropic of Capricorn Notably in 
the soutl eastern United States however this typo 
of agriculture extends conspicuously but erratically 
as far north as lat 35 Like primihve^subsistenee 
fanning plantation agriculture is found in both 
licmispheres indeed plantation districts frequently 
appear on a map as islands of intense commercial 
activity surrounded by great areas of subsistence 
agncTiIturr 

Aarurof Environmental ami Cultural Aisociatlom «- 
Most plantations are situated within tropical sa 
vanna. humid subtrop cal or tropical rain forest 
cLmales and their ossoaated vegetation ond soils 
XVI ere certain crops require year long cool temper 
aturcs. the intermediate and lower reacles of 
undiffermtiatcd highland cl mates are also utiLzed 
Flat, fertile well-dramed land at the varying elcva 
tions needed to grow crop spedvlties is preferred 
by plantation owners and managers 

Culturally the plantation is a Furopean prod 
net— aid ough paradoxically few plantatloos exut 
In Europe today In arras where Furopeans have 
roigiated fn substantial numbers plantatioru can be 
considered as a part of present-day domestic cul 
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tural patterns. This is generally true of plantabcms 
in the United States, Labn America, and Australia I 
Notably in Africa and southeastern Asia, however, 
the plantations represent injections of European 
culture into indigenous wa)-s of life. In some areas, 
such as United Fruit Company's enterprises in 
Caribbean America, the plantations represent an 
injection of one type of Europeanized culture into 
another. 

Arrociafion crlth ropulation. UnLVe the two forms 
of subsistence agriculture discussed presiously. 
plantation districts do not occupy large portions of 
the earth's land surface. Instead, they appear as 
rathCT small but distinctive splotches, surrounded 
by other types of Lvelihood (Fig. 7.1). Plantation^ 
agneuittire, there f ore, does not provide hvehhoodj' 
for people distnbuted over \ride areas, as do priml- 
tivo-subslstence and intensive-subsistence agricul- 
tures. 

More often than not, pUntatioQ districts cmn- 
' ode wth areas of moderate or even heavy popula* 
|tion density. To tome extent, the plantations create 
' such popubfa'oa clustcrr, since they provide employ- 
ment for many worVers \iho hve on or in the 
sacinity of the plantations. Yet in some instasces it 
appears quite liVely that such population dusters 
would exist esen if there were no plantabons, for 
all forms of agriculture are oriented to good land. 

Production, Flantatton agriculture is mainly a com- 
mercial venture initiated by individual owners and 
operators. Usually, it involves the growth of com-’’ 
modibes for sale m maihets where those commodi- f 
bes cannot be grown because of adverse dimatic 
and/or other natural environmental features. Sugar,, 
cotton, bananas, coffee, rubber, co^na, tobacco, and 
tea head the list of such commodibes; some items I 
of lesser sigiificanee are rice, cinchona, sisal, hene- 
quen, hemp, peanuts, palm oil and kernels, cacao, 
gutta perdia, and the once-prized spices. Of the 
eight leaders, four are tree crops. 

The plantabons are usually owned by Euro- 
I peans or descendants of Europeans, who may or 
may not reside on the plantabons or even in the 


country where the plantabons are situated. They 
arc usually managed by Europeans or highly trusted 
non-Europeans (often partly European in extrac- 
tion). and roost of the labor is non-European. Euro- 
pean or Europeanized control over management is 
retained where ( 1 ) ngid time schedules of produc- 
bon have to be met. (2) complex farming practices 
and tools are ublized. and/or (3) heavy finaaaal 
investment is necessary. Nearly all plantabons mast 
contend with at least one of these specificabons. 

Plantabon laborers usually are hired help or 
tenant farmers. \Miere there is hired help, manage- 
ment tends to be more centralized, since control over 
laborers is direct Where the tenant s)'stem domi- 
nates, decisions as to speciBe land use are some- 
times left to the tenant, as long as these decisions 
do not alter the genend directives of the landowner. 
Control by the landoutier is often maintained not 
only through leasing arrangements but also through 
ownenbip of harvesbng machinery or prebrunary* 
miUing equipment. 

The mechanizatioa of agriculture has infiu- 
eoced plantabons, altlmgb the nature and extent 
vary with the crops produced and mth the atbtudes 
and finanaal reserves of the owners. The major 
effects are the reduebon of the degree of depend- 
ence on human labor, and the possible enlargement 

I of operahng units. Tbe planting and culbvabng 
operations usually are more easily mechanized than 
is barvesting. Most plantabons have been slow to 
niechanize, partly because of the veiy dieap labor 
already at their disposal 

Asjocurtton ictfh PohtKol Unzts and Economies. 
Flaatatioos, especraliy those m the low latitudes, 
lend to be located in underdeveloped economies 
(compare Figs 7 1 and 1 4) In Labn America and 
southeastern Asia, most of the poLbeal units that 
are associated wvth such factors arc mdependent. 
and several m Africa are either currently self- 
pjverning or are about to become so hiost of the 
Latin Amencan pohbcal units have been soveeign 
for over a century, but roost of tbe Asian and A&i- 
caa units are just beginning to assume the respon- 
sibihbes of self-gov ernment The emobons mvolved 
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in the struggles for independence may affect planta 
tion agnculture adversely in Asia and Africa, and 
tlie queshon of whether, and m svhat form, planta 
tions svJl survive has not jet been answered. Nota 
bly in southeastern Asia, plantations are being 
broken up into subsistence tracts 

The current distnbution of ownership or con- 
trol of plantations is suggested by the patterns of 
political afGliation and money blocs {compare Figs 
7 1, 1 5, and page 12) Thus, the agncultural opera 
tions controlled by the United Kingdom are located 
pruhafilyTn the sterbng bloc and in the Bnbsh 
Ccnmnonwealth Foreign enterprises of other Euro- 
pean'naiions'afe also located mainly in the pohbcal 
or economic achates of those nations The Uruled 
States has focused cspeaallyon Caribbean Amenca, 
an area within the dollar bloc 

Mediterranean agriculture 
Areas dominated by mediterranean climate have 
evolved a rather distinctive mode of land use This 
classification, the only one to be designated on the 
basis of its associated climate, is in rcabty a classi 
ficabon mainly on the basis of land ubliaatiOfL 

U’orW DMribuHon Like its assooated climate, 
mediterranean agriculture is found on continentiU 
'vestem fnnges generally behveen laf 30-i0* N and 
S It 1$ most extensive along tlie arable margins of 
the Mediterranean Sea, which is the western 
frmge* of the Eurasian African land mass, and is 
found also in southwestern United States, central 
Chile, the southernmost bp of Africa, and the west 
cm fringes of Australia 

h'atural Fnvironmental end Culftiral AssoctatiOtv 
The mediferrancan climate tliroughout the wor 
tends to be near low or lugh mountains Since the 
seasonal distribution of precipitahon in this climate 
is that of winter moisture and summer defiacncy, 
tlie uphmis and mountains play a role m land w 
by caphiring much of the wntcr snow and not 
releasing it as runmng water until tlie follow g 
summer, at which time it is most welcome for Irrl 
gallon purposes 


Although these regions contain populabons 
that are nabve or of native European mixture, Uiey 
are for the most part dominated by European cul 
tures Only in parts of the Middle East do non- 
European peoples tend to be in control of pohbcal 
units and economies, and es en here, cliiefly because 
of the petroleum nches being extracted by Euro- 
pean and United States interests and because of its 
strategic conbguity with the iron curtain, European 
infiuence (including some from the Soviet Umon) 
IS felt 

Associarion tcifh Populations It has been sug- 
gested that the garden of Eden may have existed in 
^Is type of cLmate If so it is not surprising that 
tlie garden was attracbve to man Throughout the 
world mediterranean cLmate tends to overbe small 
but rather dense populabon clusters which border 
the sea on one side and extend up the uplands and 
mountains on the oUier In the United States, pro- 
nounced migrabons to tlus cbmate from other parts 
of the nabon have occurred dunng and since the 
last war, and if the present trend continues, Cali- 
fomu may well beeme (he most populous state 
in the nabon 

Production Mediterranean agriculture rcfiects 
mediterranean climate Generally found in this type 
of a^cultura) region are (1) crops whlcli yield 
early in the season having reached maturity 
through ubhrabon of winter and early spring pre- 
opitabon (2) crops which wiUistand Uie diy sum 
mess without requinng irrigation, and (3) crops 
which benefit from irrigation water created by melt 
ing snow in nearby mountains, or from water that 
has been delayed in ib inibal flow by the vegetabon 
in tlie calciiment basins of these highlands Crams, 
irotably wheat, dominate the first category three 
oops— obves, dates and cork oak— together with 
vime drouglit resistant nnes pre\ ail in the second, 
and a wide variety of garden vegetables and fruib 
make up Uie Uiird Tlie inlemity of land use and 
the allocation of land among the tlirec categories 
vary not only with such natural environmental con 
ditions as amoimt and annual distribution of pre- 
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apitabon, but also with such economic factors as 
size and accessibility of domestic and forei^ mar^ 
lets. Id the Northern Hemisphere, the mediter- 
ranean climate regions supply fniit and vegetables 
to thicldy settled manufacturing regions located 
wtbin a feasible range of transportation. In the 
Southern Hemisphere, where populatioas are more 
sparse and accessible markets correspondingly 
smaller, less land is devoted to truck gardening. 

In addition to crops, most mediterranean land- 
scapes contain animals. More often than not, the 
animals are subordinate in significance to crops. 
Beef and beef-dairy cattle are present especially in 
Chile, California, and parts of southern Europe. 
Sheep and goats are the most numerous around the 
Mediterranean Sea and in Australia and Africa. 
Swne are found chiefly in southern Europe. 

Anodoticn trifh Pohrieaf Units and Economies. 
Meditenanean agriculture is found almost entirely 
fa poLtical units that are independent and in econO' 
mies at a liigh or moderate lo'el of technical ad- 
vancement (compare Figs. 7.1 and 1.4). Only 
northern Africa and the Middle East exhibit the 
unstable conditions which characterize underdevel- 
oped lands. 

Commercial grain forming 
This {>70 of agricultural re^on is distinguished 
mainly by the t)'pe of crop produced and 1^ the 
degree to which that crop enters into commercial 
markets, usually world markets. The comparatively 
few sizable regions enga^g in this type of agri- 
culture tend to specialize in the production of one 
particular grain crop, growing it alsiost enbrdy for 
commeraaj markets. 

M'orld Dirtnbution. Begions of cocunercial grain 
farming are prominent in the middle latitudes of 
central and we st e r n North Amerfca and of ceotril 
Asia, and appear in patches in the middle latitudes 
of South America and Australia (Fig 7.1). 

Nctufol Ertcironmmfal oiul Cultural AsrociatKntr 
Most commercial grain farming is found In semi- 


and climate and its assotaated vegetational and soil 
^rpes, although such farming extends into penph- 
eral dunates and conditions In Argentina and 
Uruguay commercial gram farming takes place al- 
most cmnpletely in humid subtropical climate. As 
with farm land generally, flat land is desired, but 
since these crops are raised almost entirely without 
imgabon, other land can be used. In die Palouse 
couirtiy of eastern Washmgton, for example, rather 
sharply undulating hills are used. 

If one assumes that the Soviet Union has now 
'■Europeanized’ Soviet Middle Asia, ft can be stated 
that all areas of commerdal grain farming are as- 
sociated with the European cultural henlage. How- 
ever, no sizable areas of commercial gram farming 
are found in Europe itself, except in European 
Russia. 

Association uiih Populations Commernal graio 
farming involves the utilization of machmes, much 
land, and few people. Consequently, it is ustiaOy 
found ubere populatioas tend to be sparse, except 
in such areas as effective Argentina, effective Uru- 
guay, and the effective area of the Soviet Unioiii 
wh^ commercaal gram famung overlaps other 
productive activities, particularly manufactimog 
(cwnpareFig 7.1 and page 13) 

Production Like plantations, commeiaal gram 
fanns are large, financed by high capital investment, 
specialized as to crops produced, and cen&aHy 
managed 

In non-Communist countnes, commercial gram 
farms lend to differ from plantations chiefly m that 
(1) their land valuation per acre tends to be hnei 
than that of plantations, and so cultivation on gram 
fanns is designed to achieve a high yield per 
wxirker, with only secondary emphasis placed upon 
yield per acre, (2) their yield per worker is itia-xi- 
Riized through the use of maefunes, and (3) d'cy 
are usually owner-operated, and most of ^e labor 
is supphed by members of the owner’s family or » 
few hired hands 

Communist nations have no plantations as 
sucdi, so comparison betw cen their commercial gram 
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farms and plantabons is not possible Commercial 
gram farming in Communist nations is mostly re- 
stricted to the Soviet Union where it is conducted 
pnmanly on collective farms 

Wheat IS outstanding among crops grown m 
commeraal gram fairoing regions Com oats and 
barley are noteworthy Since the crops from com 
mercial gram farms are raised mainly for sale the 
few arumab maintained on such farms arc used 
chiefly for draft purposes It seems likely tliat the 
number of animals will dwindle as use of maclunes 
increases 

Asjociaf/on uif/i Political Units and Economies 
The technically advanced economics with commer 
cial grain farms can be divided Into two categories 
(!) those in which gram is a major component of 
exports and hence vital to the country $ commercial 
life and (2) those in which gram as an export crop 
b not so predominant because of (a) a major 
domestic demand for It aod (6) competition from 
other types of farming Canada, Australia and Ar 
gentma are leading examples of the first category 
Large in physical area containing climates well 
suited to growing gram and yet small in aggregate 
population these countries depend on gram as on 
export. Tlie United States and tlio Soviet Union are 
the mam examples of the second category Their 
large domestic populations consume much of the 
grain directly or indirectly and hence exports of the 
grain while large are not so vital to their economic 
'veil being as is true of Canada, Australia, and 
Argentina. 

Commercial crop ond Uceslock farming 

Tlib type of agricultural region b defined 
pally on the basis of the vanet> intermixture and 
commercial nature of its crop and animal products 

World DisMbutlon Commercial crop and 
stock farming b found almost entirely m the middle 
latihidcs Nearly all nations with commercial cre^ 

and hvestock fanning ore technically ad'-anc^ and 

most are situated in North America or EumU. 


Natural Encironmenfal and Cultural Assodatlons 
The ciimatcs most frequently associated with crop 
and Lvestoek farming are the humid conbnentd 
warm summer humid contmental cool summer 
marine humid subtropical and subarcbe The core 
climates of the group with respect to specific re- 
gions of crop and livestock farming tend to be the 
humid coabnento! warm summer and marine and 
tlie others tend to be penpheraL 

The mam cultural influences affecting crop and 
livestock farming like those of plantation agncul 
hire mediterranean agriculture and commercial 
gram faming, have been derived somebmes with 
modifications from Europe 

PrcM/uerion This is an agncuJturc with diverslfica 
tion rotahon-of crops and high yield MeUiods and 
toob used m these regions arc among the most 
advanced of all agnculturaJ regions and efforts ore 
made to adneve both a high yield per person and 
a high yield per acre particularly in Europe Such 
achievement means use of commercial ferblizen 
as well as animal maoiires careful rotation of crops 
and pastures wise use of animab and use of mod 
em tnachineiy Crops include the grains (com 
wheat oats rye barley) root crops (potatoes 
sugar beets garden vegetables) fruits (apples 
pcaclics pean etc ) vines (particularlyinEurope) 
fibers (notably flax) and diverse other crops (a1 
lalfa, clover rape seed, hnsted buckwheat etc ) 
Animab ore raised as well (particularly swine beef 
and dairy cattle sheep) This b a commercially 
oriented prodiicbon wiUi some subsistence charac- 
tcnslics showing through the commeraal veneer 
A faisnet m such regions usually sells most of Ids 
crops nnd/or animab but not too many of these 
enter into the world markets nearly all ore in heavy 
domestic demand 

AssocMtioru uxt/i Fohtical Units and Economies 
Wo liave noted tliat this type of agnciilture prevaib 
in technically advanced nabons and Is most wide- 
spread in the Northern Hcmlsplicrc Tlic Soviet! 
Union, tlic United States and Western Fiiropcrachl 
contain large representations with smaller porbon*' 
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however such commerce Is more intemabonal In 
character chiefly because a number of small nations 
comprise the areas of supply and demand 

Commerciaf gardening and frwt culture 
This IS an mtensive type of farming ublizing ad 
vanced methods and tools for growing high value 
produce for sale chiefly in urban markets located 
within a feasible transportation range The produce 
consists of a wide range of truck garden vegetables 
and middle labtude as well as low labtude fruits 
Such agriculture is most conspicuous along the 
fringes of the Atlanbc Ocean and Gulf of Mexico in 
the United States and is found elsewhere m places 
too small to appear sabsfactonly on a global map 
These smaller places too are generally accessible 
to urban markets and are located mostly m Eu 
rope Argentina and Austral a. Commercial garden 
ingand ^it culture are found mainlyin tec^cally 
advanced econom es rooted in European oviLaa 
bons and their locabon as well as their eirtensive* 
ness tend to be closely associated with markets the 
natural environment is a secondary considerabon 
Indeed many such tracts well located to markets 
often receive much attenbon and finanaal invest 
ment tosvard overcoming advene natural environ 
mental features Specific techniques include the use 
of greenhouses the supplying of plant nubients by 
chemical means and the use of imgabng water in 
humid as well as dry climates to overcome any 
temporary moisture deficiency 

Technicolfi/ advanced and 
underdeveloped conrfi/ions 
Of the eigl t agricultural types discussed the first 
two preva I in underdeveloped econom es and the 
last five in lechncally advanced economies (Fig 
7 land Fig 14) One plantabon agTiciilture occurs 
chiefly in underdeveloped areas but is to a great 
extent a transplant of technically advanced condi 
bons w1 ich affect only the plantation districts 
and not surround ng native economies Most plan 
taUons depend upon mtemational not domesUc mar 
kits Six types of farmmg associated wlh technical 
advance account for the majority of agricultural 
commodities entering into Internationa] trade 



coirmerci g ng region 

C3 fo comme e a c op ifld «» oek Ij m ng r»g«> 


Fipre73 Sevtj ploieed land in the etrgtn-and 
idle-tandt preieet of the Sooet Union The map 
ihoioi only the territory of mojl act ve plotting 
Other tenitorj In both E ropean Russia and Sootet 
itiddle Asia also was ptow^ espeetaUy along the 
irrigoted margins of mountains fringing Soviet 
Middle Asia Net oU plowing of virgin and Idle 
lands look place in previously uno Uioaled 
lerriiory There b a defin te overlap of the virgin 
and Idle lands profeet into the regions of both 
eommerciol groin farming and commercial crop 
and livestock farm ng the patterns of which are 
si own in ihe map Plowing In these areas was 
chiefly of Idle rather than cirgfn land 

Trendt in agncuUural land use ^ 
The ma;or trends in agricultural land use involve 
both the amo int of land culbvatcd and the pro 
ducfmty per acre and per worker During the last 
two decades the amount of land under culbvabon 
has been increased by about 165 m llion acres— less 
than 7 per cent of the 1936 acreage Over one half 
of this increase took place in the Soviet Un on after 
the Second Uorld War some 93 mill on acres of 
land, much of it on the dner margins of that 
nations commercial graio farming region, were 
plowed up (Fig 7 3) Some new land was added 
in Communist China Ind a and tl c smaller nabons 
of Asia some "5 million acres w ere added to crop- 
land in these areas About 7 million acres were 
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added in Africai. 6 millioa is Latin America, and 
3 niQ:<m in Europe. Is tbe United States, some 20 
tniB' ng ures xciihdfotcn ftooi produetson, at 
least temporarily, because of surpluses of wbeat, 
cotton, otba oops. (This figure r epre se nts a 
net deoease; actually there ha\-e been some addi* 
tions, but not enougb to compensate f« tbe with- 
drawals. ) Most of this Uod is m United States 
commercial gram fanning and cotnroercial crop and 


liv-estodc farming regions (Rg». 7.4, 75, and 75). 

M’wld productiMty per acre increased between 
IS3d and heat, fnm 145 to 175 bushels per 

acre, rice, from 167 to 17 busbeU, com. from 214 
to SO bushels, beans, from 610 to 621 pounds, s^ 
beans, from 16 to 19 bushels, cotton, from 195 to 
266 pounds, and tobacco, from 577 to 918 pounds 
Increases were particularly maried m tetiuuCiSf 
advanced countries, where use of new types of 



Figure 7.5 Change* m rrcjh 
lead harretl m Ae Vttited 
Slate* befireen 1949 and 
1951. Heactetf ic^hdrmcals 
tcere m the Soulli end paU 
of the Cred Plmai Wfcy the 
reeme frend w the Creel 
Plamj from that «n Fig 7 4^ 
(US Bureau of the Ceaeta} 
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Figure 7 6 TreniU w the 
amount of ereptand haroetled 
and yield per ocre in the 
United Statee, fn per cent of 
1947-1949 condilforu Crop 
land hae decreased in amount, 
notably since the mtd 1950s, 
but yield per acre has rben 
sharply (After The Chemical 
Industry F»eU Book, 1960- 
1991. p 71) 



seed and fertiLzers is more or less eoflunonplace 
These prachecs plus mechanizabon also have meant 
higher yields per worker in technically advanced 
countries Some underdeveloped economies are be- 
ginnuig to improve their farmmg methods, how 


MANUFACTURING 

Although commonplace in most technically ad 
vanced nations, the manufacturing plant is a com 
paratively recent innovation to underdeveloped 
lands-so recent, in fact, that many such lands Iwe 
yet to experience it other tlian as a novelty 
when one remembers that the steam engine, which 
stimulated tlie Industnal Revolution, came rofo 
being less tlian tivo centuries ago, he realizes that 
tile factory is a comparatively recent mnovahon to 
the entire world In its short span of existence, 
however, the factory and the factor) system tove 
radically altered economies This change is pCTha^ 
most dramatically expressed in terms of value of 


ever, with results already beginmng to become ap* 
parent Tlie increase of production in Communist 
countnes whether technically advanced or under- 
developed. IS even more pronounced 


product according to conservative estimates, manu- 
facturing IS accountable for commodities valued 
aggregatdy at about txvice the output of agricul- 
ture and over five hmes that of mmerals extraction 
activibes In terms of employment (where handi- 
craft industries are included), manufacturmg sbU 
lags behind agnculture, emplo)'iog about 18 per 
cent of all workers, but it is far ahead of the other 
occupations (Table 71), and is growing rapidly 
In terms of amount of area occupied, it is rather 
mcoRspicuous, however, one of the outstanding 
characteristics of rnodem manufactunng is its ex- 
tremely high output per acre of occupied land 
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MANUFACTURING AREAS 
la the world as a whole, focr arras of nuanfac- 
timn-» and numerous smaller, outlj-mg dusters are 
geae^v recognized {Fig.7.7>.T>cs>of l^areas 
hzy* be^mme congealed into rather distinctive ^ 
cknss of manofactumg. and the other Iw represent 
somewhat arbitrarj* dassiEcabons of inore dis- 
persed bcabons The four arras are (1) the mami- 
facturmg regwn of Europe; (2) the manufarfnnng 
redon of east central North America; (3) the man- 
ufacturing of the Soviet Union; and <4) the ma^ 
facturmg of eastern and southern Asu- The ***““ 
will i»te that eadi area cores a densely populated 
section of the world. Smaller manufacturing dus- 
ters and plaos ate located in each of these ma|or 


arras as weD as in outlying countne, such as 
tjaha. the Union of Sooth \6iC2. .Argentina. Brad. 
Meaico, Venezuela, and Chile 

Europe 

houadary of the European manufactnnng 
extends f rom Glasgow m the Scottish 
northeastward to Stockholm and Helsmb. 
westward aloag the border of the Soviet Uniou 
Warsaw in Poland, southwestward to Budapest O 
Hungazv'. northwestward to Vienna m 
southward to Naples m Italy, northwestward 
Marseilles. Toulouse, and Bordeaux m France. 

to Cardiff. Dublm, Belfast, and 
W irfiTTi ita broad re^oo are some distncts of 
ier intensity that concentrate m particular placo 
arvl some districts that are separated by open cocn- 
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tryside Beyond, in such locations as northern Spam 
and Portugal, central and eastern Romania, and 
eastern Bulgaria, are small and dynamic manufac- 
turing acbvilies, usually located m isolated abes 
This region is the cradle area of the factc^ 
Although ravaged by war, it remains today among 
tlie most productive of all manufacturing regions 
Its production, however, cannot be ascribed to any 
single economy, because a variety of nations lie 
wholly or partially within it Since the Second 
World War, the disruptive effect of conflictmg 
ideologies has been added to that of nationalism, 
and the iron curtain tends to separate the tier of 
countries m eastern Europe from the rest 

^ Sorth America 

The periphery of the North American manufactur 
uig region connects the major cities of Boston, New 
York, Philadelphia Oaltunore, Durham Charlotte 
(North Carolina), Columbia (South Carolina), 
Augusta Bumingham. Chattanooga Louisville, St 
Louis Peona, Chicago, Milwaukee, Detroit, Tor 
onto, Montreal, Quebec, and coming full orde, 
Boston (Figs 77 and 78) The belt includes all 
points on this Lne and, as in Europe embraces 
open countrysides as well as districts of intense 
concentration Parfacularly during and since the 
last war, manufacturing has become much mote 
important m the Gulf South and the Far West 
both of which he outside the region itself Only the 
United States and Canada share this manufactumig 

Socirt Union 

Manufacturing in the Soviet Union is an admixture 
of the old.and new to a degree not expene^ 
elsewhere Five major districts predominate three 
have roots in pre Soviet history and two are lar^ly 
products of the Communist regime The older dis 
tncts include the Ukrainian industnal dsstncL north 
of the Black Sea, the Moscow industnal distnct, 
focused on the nation's capital city, and the Lenin 
grad industnal district consisting chiefly of Ow city 
itself Farther cast are tlie Urals industnal 
given only passing attention m czanst tunes an 


Kuznets industrial distnct, entirely a Soviet creahon 
Isolated production centers of note are situated par- 
tacularly along the Volga River, in oases of Soviet 
central Asia, and at key points on the Trans- 
Sibenan Radway 

Eastern atxd southern Asia 
Factones in eastern and southern Asia are especaally 
concentrated in Japan Communist China, and In- 
dia (Fig 77) Except in Japan, few manufacturing 
districts as such can be said to exist, and even these 
are small in comparison with districts m Europe or 
North Amenca Instead manufacturing m eastern 
and southern Asia is focused in single cities There 
are indications, however, that more complex dis 
tncts are evolving m Communist China and India 

Comporattte sigmficance 
IVliat IS the contnbution of each of these maau 
factunng areas to the total of world manufacturmgp 
Our ansxver wdl vary xvith our yardsbek We shaU 
consider three entena ( 1 ) size of total labor force, 
and Its allocabon to specifle commodities, (2) value 
of production, and (3) volume of energy consump 
bon 

Labor Force Using bbor force statisbcs to make 
this kind of comparison u somewhat misleading 
since these sUbsbes include both handicaraft and 
manufactunDg workers and the former account for 
an estimated one half of the total Eastern and 
southern Asia, where handicraft workers are espc 
cially numerous, is responsible for over one-third of 
all manufactunng employment European manufac- 
turing accounts for nearly another one tliird, Biat 
of the Soviet Union for about one sixtJi, and that of 
North Amenca for slightly less than one sixth 

Wliat IS tlds labor force producing? For the 
world as a whole, an estimated 12 per cent is en 
gaged in the output of food, beverages, and tobacco, 

M per cent m texbles and clothing 22 per cent in 
metals, machinery, bansportation equipment, etc., 
and per cent in other commodibes Each of the 
four major manufacturing areas has a similar per- 
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Figure "vS Distribution of 
numufactzirin* in tbe 
Stales, in terms of number of 
manufacturing employees per 
county. The mcnufacturmg 

belief the East and Ptedmont 

South u clearly nnfck, as ere 
the grounng districts of the 
Pacific West and Ctdf SouiK 
The large size of the areas in 
Cabfomia end some other 
states IS a distortion otemg to 
the targe size of the counties. 
(After a map by the VS 
Bureau of the Census) 
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factuied base been discussed in the foregoisg 
account of labor-force aDoeatJon. 

Energy. ^'■l»eD tbe world’s manufartunng areas 
are assessed in terms of nonhnmaa ene^ ^ 
stimed. tbei/ order of ngmficance a stnbngly 
to that of industrial output Manufacturing m >(»“ 
America accounts for ncaily 45 per cent of 
human eoergs' consumed m the ivorld’s man 
hiring; m Europe, nearly 30 per cent, and in 
Sosiel Union, about 15 per cent 

Trendr 

Tbe wtirld’s manufactnnng u espenenemg 
trends, some of which are general and vycae^ 
wbidi are apparent only in specific manufactunDg 
areas. 

General Perhaps tbe most significant ® 

manufacturing is its sharp maease. it more t^ 
doubled in tbe 1937-1017 decade {when 
m cunencs-. with no allowance for inHatic^. 
has continued lo rise at a higher rate. .K second 
eral trend has b ee n the constant increase m 
tones at the eipense of handicraft mdustnes. m 
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v.l\cn mcMured bj labor force Still a ibwd bead 
partiailarly apparent in North America, Europe 
and the Soviet Union has been the sutomabon of 
iniliisby— tlie substitution in many sectors of manu 
faettning of automatic or quasi automatic machm 
cry and apparatus for human labor 

In North Amenca Trends which arc more or less 
unique to each manufacturing area I axe also been 
noted In North America, perhaps the most signifi 
cant of such trends (other than automation which 
is more advanced in this region than in any other) 
haw been ( 1 ) the rise of certain indusbles at tht 
rtlahvc expense of otliers (2) the rclatiiely rapid 
groivtli of the manufacturing ^It-notablv its vi-csl 
cm half— compared to the grow'lli of manufaclonng 
elsewhere in the continent and (3) tlio heightened 
dependence cspeoally of the United States on for 
cign siipplv sources of raw materials and energy ^ 
In brief industnes producing chemicab ma 
clunery transportation equipment metals iristni 
ments etc base nsen sliarply in proportionate 
signiCeancc to the food testile apparel lumber 
and Ollier indusbies these last, once paramount 
and still Important liave not increased as rapidly 
In regional growth essentially all manufactur 
ing xlisbicts large and small base expanded during 
the century In the early part of tl e century the 
manufacturing belt reigned more or less supreme 
and other parts of the nation were slcfinitcly subordi 
nate to it (Tlie southward migration of the cotton 
textile Industry discussed in Chapter 33 was a 
marletl cscrption to this trend ) W ithin that belt 
tlie Western portion gsined at the relalixe expense 
and sometimes the absolute espeme of the cast 
Diinng and since the Second M orld W ar JtowcxTf 
m-uiufftctiinng has expanded In whime in otl tr 
p irb of the country— especially In the TaciRc CwU 
and Piedmont stites (Figs 79 710 and 71!) 

Tie United States economy particularly fa 
more and more dependent upon foreign mineral 
rotiires Many of this counfrys higl esl-qualit\ ores 
are compWtelv or nearly consumed, and the Uiulccl 
States must now dioose whet! er to ctploit ores of 
infermesliate or low quality or import high-quali^ 
materials Both allernali'TS are being practiced 


•''Tire cowntsy is importing larger amounts of iron 
copper lead zinc aluminum and other metals (in 
each case largely as ore or concentrates) as well 
as petroleum Some of these cspeciallv pcboletim 
erist in substantial amounts domesticnllv and the 
use of fotxign stitirces is a result of pohev rallvcr 
llian neetl 

In Eumpf Proluhly the most impressive trend in 
Europe other than its rapid postwar recovery in 
mannfactiinng activity is tlic succLSsfiil achieve- 
ment of B measure of economic unification The 
manufacturing of Europe is divides! among more 
Ilian twenty large and small nations Wiser Fiiro- 
peins have realized that in the twentieth century 
only unified giants of production can enter suc- 
cessfully into manufacturing competition Conse 
qiientlv a movement was activated soon after the 
lut war to reduce the restrictive effects of national 
Imimdary lines upon tl>c movement of goods money 
and pesvph Among tht most sucecssfi 1 of the initial 
platwvvaslhc ruropein Coal and Steel Community 
initiated in 1932. Memliers are France West Ccr 
mans Italy the Nctl erhnds Belgium and Liixcm 
bourg Tills plan sought siiccessfiillv to increase 
cooperation among the six nations for a limited 
objective— li t prodiirtioii and excliange of coal 
steel anil related raw materials Unhke otlier 
sclicmes not as successful the Coal and Sttel Com 
roiinily lias an tntematioruil administering Ixidy 
with junsdiction over national governments in mat 
tors relating to the production of coal and steel 
commodities with a source of revenue more or less 
independent of national government action Tlie 
conimumtv was siiccrssf d enougli that a European 
common market (lie European Fconomc Com 
imimty) ami an atomic energy program (tlie Euro- 
pean Community of Momte Energy I composed of 
the same natinn.s and with simdor administratiw 
arrangements wrre brought into being In 1937 
Indeed it fa possible tliat even larger arras of 
cooperation including nearlv all non Communist 
csnintries In Fiirope miy evolve Alffiough the exact 
luliirr and extent of an Inlernationat union fiangs 
in tlio lialaner of current decision Fiirope appean 
to be RiDving toward a measure of unprecedented 
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Figure 1 10 Changet in 
horsepower capacity of 
factory equipment in the 
United States between 1939 
and 19S4 As in Fig 7^ the 
highest increase is in the 
manufacturing beh notably 
its western section However, 
the Pacific, Culf, and southern 
Piedmont sections are 
expanding How do you 
account for the very sharp 
increase in horsepower per 
production worker in the Gulf 
states^ (After Area Develop- 
ment Bulletin U S Office of 
Area Development} 


associated goods Steel output, for example, has 
expanded almost fifteen tunes since the Finl Five- 
Vear Plan was initiated in 1923, and the Soviet 
Union Is now second only to the United States in 


steel producbOD Another unique feature to Soviet 
manufacturing has been the planned development 
of new manufactunng areas-first the Urals dis 
tnct, then the Kuaiets district, and currently (he 


figure 711 Changes fti manufaeturmg employment within the United States 
from 1899 to 19SS The gropit aSocetes percentages of national employment 
to each section for the years shown Heosured by lahor force, our manufacturing 
appears to be shifting lecsfinird ond southward The Paeifie West b grotoing 
the most rapidly However many of the new indueiries there are not so hlgh^ 
automated os indiufrie* of the monufacturing belt and the South, and actual 
growth of manufacturing there is not quite so fast as lha map suggests Compare 
with Figs 7S and 7 11 (After Area Development Bulletin V S Office of 
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Irlnitst (Lake Baikal) district, as well as smaBer 
clusters. The purpose of such development ap- 
pears largely to be to increase the manufacturing 
output of the nation, and to pro\'ide “islands" erf 
self-sufficiency in as many parts as possible of that 
vast country, so that the amount of freight hauled 
over the railroads— which, of all transportation me- 
dia in the Soviet Union, necessarily carry the most 
freight— can be minimized. 

fn Eastern and Southern Aiia In eastern and 
southern Asia, there has been a resurgence in Jap- 
anese manufacturing, decile the loss of mudi of 
the A^an market and despite the decline in sudi 
Japanese presvar specialties as silk, which lost a 
competitive battle to nylon and ra>on in the world 
(chiefly United States) markets. la Communist 


China and India the trend is toward more manu- 
facturing, although the necessary factories and tools 
have been slow to appear. Each country has a 
Fn'e-Year Plan for achieving certain objectives in 
manufacturing as «'eU as in other areas of endeavor. 
That of Communist China is modeled rather closely 
after that of the Soviet Union, including marked 
emphasis upon the manufacturing of steel rather 
than food and textiles, and the use of pohee force 
and other eoerrive measures to assure that such 
emphasis uill be maintained. India’s Five-Year Plan, 
whide providing for the increase in heavy industries, 
has been oriented more toward the production and 
processing of agncultuial goods than has been true 
of the Communist programs, and it is not note- 
worthdy buttressed by police and other coercive 
power. 


THE LESSER PRODUCTIVE OCCUPATIONS 


MINERALS EXTRACTION 
WTiether viesved in terms of labor force (Table 7.1) 
or area of land occupied, the extraction of mmeralx 
is not so directly important in most economies as 
is agnculture or manufacturing. The value of its 
annual output, however, is appreciable, and the im- 
plications of that output are even more significant, 
because most of the world's inanimate energy aod a 
sizable portion of its raw materials for manufac- 
ture are made available, directly or indirectly, 
through minerals extraetjon. 

Commodities extracted 

' Although the total list of ectracted commodities is 
Jong— at least 200 minerals are now being extracted 
for commercial purposes— only a few are paramount. 
Most important are coal, petroleum, and natural 
gas, the fuels and lubricants so vital to mechanized 
productioiL Measured by value, these are respem- 
sible for about three-fiftbs of all min ed and quarried 
commodities. Of the minerals to be used other than 


for tbe production of energy, the metals and non- 
metals are of about equal importance Dominant 
among the metals (exclusive of the precious metaif) 
are iron, manganese, copper, aluminum, anc, lead 
and chromium Bather surpnsingly, the leading 
commodities among the none ner gy, nonmetal prod- 
ucts are such common materials as stone, clay, and 
sand, as well as such products as phosphate, potash, 
salt, gypsum, and asb^os 

Association iriih economies 
Without the extracbon of minerals on a grand scale, 
this Industrial Age could never have evolved, for 
minerals are vital ingredients of mechanized prO" 
duction. Effective mineral extraction, therefore. 
almost eohreJy a hmebon of technically advanced 
aahonsfFigs 14 and 4 5) Once these nations have 
depleted their domestic resources, they begin ex- 
pIoitahoD m other, usually underdeveloped, coun* 
tnes It’ith certam exceptions, such as the importsn^ 
mveslment by the United States in the petroJeoffl 
of the hLddle East, there is a tendeniy for 
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technically advanced countries to focus attention 
upon areas where their own political and economic 
{nduence is pronounced Among specific commodi 
ties currently sought rather urgently by these na* 
tons are petroleum and a vanet)’ of metallic mes, 
including that of uranium, the source of nudear 
energy 

The underdeveloped counlnes, lacking know- 
how and capital, traditionally have agreed to the 
sale of their minerals to the technically advanced 
countries Today, liowevcr, some of the gosem- 
ments of these underdeveloped countries, fired by 
an ardent nabonaltsm and benefiting from their 
strategic position in the cold war struggle are giv- 
ing senous attention to the deseVopment of more 
of their own means of minerals ertraclion, with the 
products of that extraction to be used for domesbe 
eonsuDiptioD 

PISHING AND HUNTING 

Hunting as a livelihood industry supports so few 
people tliat only paMing reference need be given 
it Jn a book concerned with the global aspects of 
economic geography Commercial fishing is much ^ 
moic significant, and yet even this indusby, 
porting probably about per cent of the worlds 
labor force, is a imnor productive occupation in 
comparison with such giants as agn«ilture and 
manufacturing 

World dt3lribtil‘on 

In the broadest sense, the term /iihing refers lo the 
faking of all marine zoological IJe-life ranpng m 
size and distribution from microscopic plankton 
found along inland waterways and in llie open 
to the mighty ocean-dwelling mammal the whale 
In practice, about seven-eighths of all eommcrcjd 
fishing, measured by volume of catch, is done in 
the open oceans, and _lhe remainder is on® 
v^tcT bodiM and watenvavs on tlie earths lai^ 
surface Pour major ocean fishing arcas—t 
than immediately offshore from major dustw w 
u-orld populauon-are gcnerallj recognized Tliese 


arc the shallow seas offshore from eastern and 
southern Asia, northwestern Europe, eastern and 
southern Anglo-Amenca, and western Anglo-Amer- 
ica (Fig 4 1). AH, it will be noted, are in the 
Nortliem Hemupherc 

Astoctaiton icith economies 
Fishing is unusual m that it u actively associated 
with economies ranging from tliose which are very 
high in technical destlopment to those which are 
markedly underdeveloped In terms of labor force 
allocation eastern and southern Asia in general and 
japan in particular are very prominent about two- 
Ihirds of the world's labor force in commercial fish- 
ing u found in eastern and southern Asia, with over 
ooe-fifth in Japan alone Europe, by this criterion, is 
second with about 15 per cent of the world s fisher- 
men, and Anglo-Amcnca and the Soviet Union each, 
account for appretimately 7 per cent 

Somewhat more than one third of the world's 
fish catch IS landed in eastern and soutliem Asia Eu- 
rope accounts for about one-fourth. North America 
for over 15 per cent, and the Soviet Union for nearly 
10 per cent The difference between the output per 
worker of tcchmcally adi'anced and underdeveloped 
countries is not so pronounced as is true of manu- 
facturing or agriculture This is due partially to the 
fact that the Industrial Age is only now catling up 
with the fislung industry Espeaally since the lost 
war, the floating cannery, a large ship from which 
the fish are not only caught but on which they ore 
also processed in essentially one continuous opera- 
tion IS coming into some use Japan has shown 
particular interest in adoption of this modem means 
of commercial fishing 

FOREST PRODUCTS INDUSTRIES 

Accounting for less tlian 1 per cent of the world's 
labor force, forest products industries Ini-olve the 
exploitation of trees that have not been planted by 
man AWiou^ wood b their pnmaiy product, 
forest products industries arc responsible for a long 
list materials, including maple sirup navaJ 
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stores, cork, tanning materials, rubber, campbor, 
quinine, and various assortments of nuts and gums. 

Exploiting products of forests, these industries 
exist where accessible forests are to be found. 
Coniferous softwoods are utilized the most activdy, 
with deciduous and tropical hardwoods of respec- 
tive secondary and tertiary significance. Large-scale 
forest utilization is chiefly an occupation of large, 
young, technically advanced economics. The United 
Stales and the Soviet Union each accounts currently 
for about one-fifth of all wood being cut. Heavily 
populated Europe utilizes an additional fifth of all 
exploited wood, and the remainder is consumed 
all other political units. The most active areas of 
exploitation are in humid contuiental cool-summer, 
subarctic, marine, and humid subtropical climates. 

GRAZING 

The number of people »ho rely eotiiely upon na- 
ture’s forage for raismg their livestock u very small, 
usually some form of agriculture tends to overlap 
grazing activities. Most of the purest fonns of graz- 
ing are found in oonnectioa with the oomad/c herd- 
ing involving the sparse populations of semiarid 
Asia and Africa, and of the Eurasian and Anglo- 
American far north. Census information is meager 
concenung these itinerant peoples, but their num- 
bers apparently are small. The anunals in question 
range as to horn the reindeer of the far north 
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8 LOCATIONAL 


CONSIDERATIONS IN PRODUCTION 


DC TitE pRfroliNc at^noi wx il\\z sotzd me mnwwmov or nm wrjELBi 
producti%-e occupatjoftt and industries, and liavc seen that J>roduct0ajs 
erratic in global arrangemeot, sometimes finding espmsioo tn simple, smgle- 
Dccupatson economic landscapes, sometimes in landscapes of moderate 
eomplexitj', and sometimes in sety intricate landscapes which reflect the 
coQoonutant presence of all su productnx occupations. In other words, we 
haie apprais^ the *\\'bCTe^ of global production. In this dieter we shaD 
inquire into the of that ’VMjere.*"— into the considerations imd'td 

in selecting the tocabon of am* ©f the producbs-e occupations and industnes. 

As man's tnereansg technology- enables Iiim to gam addibooal freedom) 
from the hmitatians of nature and to decade with cpmparabve indepcndeace 
and assurance where and how he will Ine. be is necessaiil) gistog aa 
unprecedented measure of attention to the speciSc location of his aebssbes. 
TJie urgency of such action » compounded notably by the marled growti 
of popiilabons and of cibes and to\'ns withm a global surface that is fixed 
in total area. Undw these crmimstaDces. considerabons of locabon ha'c 
readied the stage where they are applied not only to the producb>e indus- 
tries ^with whidi we are concerned la this chapter but also to other aspects 
of economies and cultures— mdeed, in the final analysis, to entire pepuiatorns- 
^\■hate^er its future impheabons for other aspects of human existence 
locabon is csirrcnlly gw-eo very actise considerabon in connection with pro- 
duction. So ^jpraised, it has already become a subject of specializabon for 
both theoreb^- and applied-research rrorlers, parbctilarh in this twentieth 
century of heightened attention to careful selection of locations for pro- 
duebs-e enterprises. Most ihcorebcal efforts base been directed toward 
understanding the perbnent locabonal aspects of manufactunng and agti- 
culture, the foremost of the worlds products e mdnstnes. On a more appbed 
basis, however, essentially all productrre enterprises ha\-e been examined 
with some interest in their locabon, for each is owned and or operated b% 
a manager whose welfare is assooated directly or indirectly with the 
success or failure of that particular enterprise— and locabon is often a sital 
ingredient of such success or faffure. 
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S.u CENT. Lia 


MAJOR LOCATIONAL 
CONSIDERATIONS 

If the location of producbon has become a sub)ect 
of study what are its primary components® Obvi 
ously four relevant features are tlie classical factors 
of production— capital land labor and entrepie 
neurship There are also additional considerations 
for the location of production involves attention to 
demand as well as to supply— to consumpbon as 
well as production The siae and situation of pres 
ent and future markets thus consbtutc stdl a fifth 
factor of considerabon in assessing tlie location of 
producbon The transportation of commodities 
among places of inibal obtainment of raw materials 
and energy places of producbon, and places of 
consumpbon comprises a sixth factor Finally the 
goiemmeni policies of polihcal units wherein the 
production is or expects to be located are of increas 
ing significance It is important to remember tbat 
these seven eonsiderabons pertain to all the pro 
duchve occupations and not merely to agriculture 
and manufacturing 

Capital 

Capital goods include (1) the tools or instruments 
of production {factories bams oil derricks fishing 
vessels machinery hand tools etc ) together with 
(2) the temporary inventories of consumer or pro- 
ducer goods tliat have not yet been consumed In 
matters of industrial location tl e first is tlie more 
important aspect of capital as it refers to the 
operational facilities of the six produchve indos 
tnes-the facihbes in other worth which are sub- 
ject to locational considerations Capital also in 
eludes money as well as goods but money is se»y 
mobile and not subject to the same locational coo 
sidcrahons as goods and hence is not of concern 
to us here 

Land 

Land refers to the natural environment which h» 
been appraised summarily in Chapters 4 S and 
Specific nahiral features that enter actively into an 


iraisal of the gencraf or regional location of 
if^hon are the sources of (1) rato matenab 
(2) nonhtiman energy (animal and Inanimate en 
ergy) and (3) producllce agents The significance 
of raw nutenals and nonhuman energy for all types 
of production is obvious Not so easily apparent u 
the significance of the agents which enter into the 
producbve processes as aids rather than as cither 
raw materials or energy By way of illustration, 
ivater (in addibon to being a raw material and a 
source of energy) is often used as a productive 
agent— for example in the washing of some texhle 
fibers during the early stages of their manufacture 
Similarly soil and climate can be described more 
accurately as agents rather than as raw materials 
of agncultural producbon 

UsuaUy subordinate to the above considera 
hons but nevertheless important is still a fourth 
feature— the specific bit of land, or site upon which 
a proposed activity is to be located Obviously the 
site requirements of different farms mines facto 
ncs etc vary pronouncedly throughout a given 
country and even more throughout all of the 
world s populateil land surface 

As will become more evident later in this chap 
ter the significance of land-of the natural environ 
ment— for the locabon of production ranges from 
very high to very low Certain industries are tightly 
welded to their locations by nabiral environmental 
restnctions whereas others are comparatively free 
from such rastnebons Where or when the natural 
envnronmental Iimitabons are rigid man can exer 
CISC little choice m matters of locabon but where 
or when such limitations become more general 
man lias increased freedom— and responsibility— m 
locabonal decisions 

Labor 

Labor Involves the application to producbon of 
most human effort both mental and physical Hie 
only notable excepbon ts the labor of entrepreneur 
ship which we consider here as a separate factor 
of production Labor tiuis tnci ides those productive 
efforts which do not enter into the realm of policy 
makuig Since it involves most of the world s work 
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ing populatioD, it is distrituted througbout the 
svorfd some'vhat in accordance witb that popnia* 
tion. 

Erttrepreneunhip 

Entrepreneurship is particularly important to indus' 
trial location in that it u responsible for policy- 
maldng decisions, among svhich are deosioas as to 
where productive actisities are to be placed. Under 
capitahsm, the pnme objeebve of entrepreneurship 
has been the realization of an early financial profiL 
Such an objecthe obviously includes good judgment 
in matters of location. In contrast. Communist and 
some other socialist economies do not emphasize 
the return of profits to individuals or companies and 
corporations. Instead, at least in theory, they em- 
phasize an efBaent aliocation of natur^ (and hu- 
man) resources—an allocabon which can be adbieved 
only through careful, long-term planning at highest 
governmental les els. Such policies may involve defi- 
cit spending over substantial periods of tune in 
order to bolster embiy'onic activities that ultimately 
may become self-supportiog The question logically 
arises as to whether location based on the profit 
mobve IS similar in pattern to that based on long- 
term planmng. A complete answer will not be 
attempted here, but the question will be raised with 
regard to specific commodities later in the book. It 
would appear, howe>-er, that the same basic con- 
siderations ultimately apply to both outloois. In 
other words, deficit finanang of an enterprise can- 
not continue indefinitely, so that an eventual profit 
—by whatever term it is labeled— will be necessary. 
However, deficit finandng does allow the possi- 
bihty of taking greater immediate lisla than does 
the s)-stem of early profit return, and to this estent 
the associated locational patterns may differ. 

Merketa 

The crudest of subsistence economies need not in- 
volve markets, inasmuch as each person is more or 
less his own consumer as well as producer, and bis 
market is himself. If we multiply the one person, 
however, by the milhons now hvmg even in sin^ 
metropohtan areas, we multiply the market acc<^- 


mgly. Under such crowded conditions, production 
is DO longer ivboUy subsistence la character, even 
m the more underdeveloped economies. Instead, it 
is ^seaahzed, and it beeves more so as technical 
levels of economies increase. The focahzation of 
consomption and concomitant focahzation and spe- 
aalization of production raise questions of fixed 
markets, without which modem exchange is impos- 
sible. These, in turn, raise furthw questions con- 
cerning the location of productive enterprises rela- 
tive to such markets. If an enterprise is to yield a 
profit, where is its most advantageous location 
regarding markets as well as the traditional factors 
of production? Or, from the viewpoint of the 
planned economy, if an undertaking is to mesh 
smoothly with the remainder of an economy, where 
can it ^ located most advantageously relative to 
marketi and the traditional factors of production? 

Tratuportaiion 

The transfer of a commodity from one place to an- 
other requires an expenditure of energy that ulti- 
mately is refiected in financial cost— whether in so 
simple a form as the wages of a human porter or 
so Complex a form as the expenses of developing 
and operating a nuclear-pow ered ocean vesseL Such 
costs are reflected in the exchange values of com- 
modities In recent years, the term transport fnptrfs 
has been used to designate the energy expended m 
so moving commodities or people.' 

Government policy 

AD govcniments and aU levels of government are 
vitally concerned with production and exchange of 

* TecjinKalb', baasport mpats arc eaJeuIated ty omln* 
phmig Ibe total weight of commodities the distance a* 
iDOVTOieiit (where goods are mvoK'ed). or by miiltipIy®S 
the total aazaba ii£ passeogoa by of amaarat 

(wbere people lie involved) Some specialists m beatjon 
would mclijde trangiort wpots with the traditional four 
tors of producOotL See espeoaHy Edward L UDroan a** 
Walter Isard. Tovard a Slofe Anii^ical Economic Ceeg 
The Analyni of Flotc Phtnomma, Harvard Umvrrsi^ 
Press. Cambridge, Mass., 1931, Waller Isard. Location ana 
Space-economy. Massachusetts Institute of Tedmology, Cam- 
bridge, Mass., and John Wifey 4 Sons, tac.. New Tc**. 
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comtnodibes In Communist and some other social 
Jsl economies, that concern is so lightly welded 
with direction that entrepreneurship and govern- 
ment policy can be considered as synonymous 
Where economies are not state-owned, government 
pohaes usually are distinct from but frequently 
very influential over, decisions by private entrepre- 
neurs Tliesc controb may take tbe form of restric- 
tive laws upheld by specific agencies, or tariffs-, or 
subsidies.orsbll others Some such pohaes perhaps 
set forth by one agency, may foster the clustering 
of certain tjpes of economic acbvity, whereas other 
pohaes, somebmes fostered by another agency, may 
encourage tlie dispersal of the same acbvity The 
unhappy entrepreneur thus may well be caught up 
in a squeeze play that is not at all of his making or 
to his liking Governmental policy may be restrictive 
In form, or it may be an inducement for cooperation, 
such as a subsidy or other typo of finanaal reward 


LOCATION AND THE 
PRODUCTIVE OCCUPATIONS 

Although all the tradibonal factors of production, 
plus markets, transportation, and goiemment policy, 
are to be given consideration in appraismg the loca 
tioml aspects of the six productive occupations, 
they do not assume consistent significance when 
applied to each occupation Instead each occupa 
tion— and often various components thereof— pos 
sessos its own specific locational requirements 
Sometimes these requirements are imposed by na 
ture all the lesser productiv e occupations— minerals 
extraction fishing and hunting, forest products m 
dustries, and grazing— are necessarily located at sites 
where raw matenab occur naturally the very exist 
cnee of such ocoipations depends upon exploiting 
resources in their natural habitats and man’s choice 
of location involves only wluch sites to exploit In 
agriculture and manufacturing (espeaally the lat 
ter), however, nature’s limitations are not quite so 
rigid, and man exerases more freedom of dwice 
in locating these industries Wherever he enjoys 
such freedom he gives comparaticif costj sc i^ s 
consideration in the making of hu locational ded 


sums, for his stimulus to production tends to be the 
maximization of profit Such costs may be divided 
further into procurement, processing, and rfiftribu- 
Uon costs— of costs for obtaimng the necessary in- 
gredients, of combining lliem, and of makmg tliem 
available for consumption Hie fint and last of 
these involve costs of transportation* We have 
noted that in ngidly planned economies maximiza- 
tion of profits is not a major objective Even so, 
careful attention u given to comparative costs in 
making decisions of location 

In this section \vo shall examine some genera! 
orientation considerations relating to eacli of the 
productive occupations before proceeding in the 
next section into a review of some specific location 
tlieones The order of discussion will be that of the 
preceding chapter— agnculture manufacturing, and 
the lesser occupations of minerab extraction, &hing 
and hunting forest products industries and grazing 

Agriculture 

’Three aspects of agnculture are particularly unpor 
tant to an understanding of its current location 

(1) it requires comparatively large amounts of 
permanently used ground for effiaent production, 

(2) as a general occupation, it is somewhat re- , 
stricled in location by a number of natural environ j 
mental features and (3) it is partially sub- 
sutcnce and partially commercial in nature, with 
locational considerations menting partiailar atten 
tion where commercialism Is scry evident or pro- 
dominant It is further affected by a fourth aspect 
—government policy— that is generaUy of a quasi 
political nature and hence less susceptible to logical 
anal)'six 

Areal Dupersednets Certainly in comparison to 
manufactimng or minerab extraction, agnculture 
requires an extensive area of land surface for its 
production As shown in Figure 7 1, it encompasses 
a substantial part of the earth’s entire surface Even 
individual pr^uction units (farms, etc ) ore much 

* Sre CTpnHaDy E. M Itoovfr, The lexath'* of Eeo- 
lumle Mirity McCr»w HiU Book Company, loc. New 
Tork IMS. 
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larger their counterpartr m nuoufacturiog. 
CoasequeBtly, connderahoar iotvlving agriculture 
production must necessarily involve sizable areas. 
In addition, more attentioa can be given to the 
global location of the subordinate aspect of agri- 
culture than of other productive activities. It has 
been possible on figure 7.1, /or example, to dis- 
tinguish eight categories of agricultural land use, 
and to map each successfully on a n-orld map. By 
way of comparison, entire manufactunng plants are 
only a series of scattered points on the same map. 
Kith the site of each pomt exaggerated beyond 
reahtj' to male it visible to the reader 

Signtficance of the Xaturol Encironmenf. Among 
the six productive occupabons, agriculture repre- 
sent an mtennediate stage of man's mdependwice 
of nature. It is not so n^dly oriented to nature as 
are the four lesser producbve occupabons. vsMdi 
must be earned on at the precise source of raw 
materials. On the other hand, it is not so unhindered 
by nature as are many components of manufactur- 
ing, for which the natural environment constitotes 
only a secondary considerabon in matters of loca- 


The outer tmiU to grazing 
are set to some degree by 
nature— by the outer bmits to 
tchich forage plants tciH 
grou>. Wtlhh these hmiis, 
the location of grazing is net 
tightly fixed in either 
technically advanced or 
underdeveloped economies, 
although ranchers in techni- 
cally advanced economies are 
very much auxire of location 
of markets, /n tome countries 
the concept of private 
property, delimited by the 
barbed-ieire fence, adds 
further hmitations to tpeafic 
producers These cattle are 
being moved in the GaHaM 
River vdSey of south eentrd 
Sfontona. (US Department 
. .i of Agriculture) 

bon. The hmitabons placed upon agnculture by 
nature are sot to apparest is the obtainment of ravv 
materials (seeds, shoots, etc., containing the poten- 
tial of cr<^ and animal growth), or labor, or non- 
huznan energy, or entrepreneurship, because these 
are all quite mobile. The mbcal agents of agncul- 
tural produebon, how ever— notably climates and 
sods— do involve certam restnebons upon agncul- 
tuial locabon. Of these, climate is the more impor- 
tant, for man has not yet been able to overcome 
completely certam absolute minimum temperature 
and moisture requirements of most domesbcated 
animals and plants The site requirements, too. are 
significant, agnculture seldom thrives away from 
level, vs ell-drained land. 

PartialOnenltttionto Markets Areas of subsistence 
agriculture tend to mvolve more or less spontaneous 
local use of natural condibons by inhabitants In 
areas of commercial or commercial subsistence agn- 
culture, however, strategically located markets tend 
to affect the uses of the land, parfacularly m that 
they provide for areas of whole or parbal crop or 
animal spcciahzabon. How ihw is done is eqrlained 
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more thoroughly in a later section of this diapter, 
where tlie von Thuenen locational tlieory is exam 
ined. At tins point m our discussion it is sulBaent 
to understand tlial transportation cosb from the 
farm to the market are especially significant 

AgrfcoZtt/roI Location and Cocemment Fotiey 
Since the food supply of the Soviet Union is ratlier 
low, the government of that nabon decreed the 
plowing up of over 90 million acres of virgin and 
idle land sibiatcd in dust bowl condibons— and It 
was done Being gluttetl with certain foods and 
other crops the government of the United Stales 
purchased from its voting farmers the release of 
20 million acres from domestic produebon— and it 
was done (although by coneentrabng upon lugher 
output per acre the ingenious American farmer ha^ 
kept total produebon high) These are bvo cx 
ample* of the effects of diametncally opposed gov 
emment policies upon the uses of agncultufal land 
Other policies too-tan(Ts sponsorship of agncul 
tural colleges and technical institutes initiation of 
official agrlculhiral agents to instruct m better tech 
nique* of farming development of enhre nver 
basins etc —all influence tlic manner and degree of 
efficiency with which agriciilbiral land is used Too 
numerous to exphm m detail here these will be 
introduced sclecbvely in later chapters devoted to 
the production excliange and consumption of 
specific agnculhiral commodities 

Mflnw/flc/nnng 

^lanufactunng tends to be llie least susceptible of 
all industries to nahires vicissitudes and Ihc most 
responsive to human locational decisions because 
it involves mcrel) the further processing of mate- 
nats made available from one of the other five pro 
ductive industries (except in such comparabvc^ 
rare instances as the taking of nitrogen from the 
air-instancts wherein it provides its own raw mate- 
Dais) As stated earlier considerations of cost— 
of procurement processing, and dislnbution costs— 
are particularly relevant in the locabon of manu 
fotturing 

At this stage in our discussion it is worthwhile 



Thu land U being used for mineral extraction and 
agriculture The loeailon of the oil tcell U fixed 
rather eloselij by the place of oil occurrence in the 
ground Mining, like manufacturing is punctif mn 
■-limited to liny rigZiis per prodtiang unit Sian t 
choice in pelr^etim rtfraeiton incoioes which of 
trverai prolrable tiles to exploit Agricultural 
enteqrrUes utually occupy much more lerrilory 
than mining and are not to rexirictni by nature 
W ithin a broad range of natural fficironmenloi 
timilatlojii there are teceral ollemallte uset for 
most agriciilturol land That thown here rtniU 
icrfi be deieled to enllref y difiermi eropi If 
market eondltioru change Here an oil well it 
'earning in' in the heart of aw heat field near 
Edmofilen Alberta Canada. [Ceorge Hunter 
Toronto) 
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also to note that manufacturing differs from the 
other B\e productive industries especially in that 
it may Ise a large scale multistage operation* with 
raw materials often being converted into finished 
matenals by advancement from one manufactunng 
stage to another. The se% eral stages of manufacture, 
and the factories in which they are housed, may be 
located close together or separated by thousands 
of miles. 

Freight Rijfcj and the Orientation of itanufactur- 
fng. Since they are the prinapal ingredients of 
both procurement and distribution costs, transpor- 
tation costs are vital consideratioQs in the location 
of all product]! e industnes, but especially of mann- 
factunng. Transportation costs, to shippers, depend 
upon freight rotes— upon intricate sj-stems of arriv- 
ing at shilling charges. These rates, having evolved 
over long periods of time, are v er>- complex and are 
under I’anous jurisdictions Usuallysomeregulatoty' 
govenunental agency has control over the t^mesbe 
rates of a country, whereas oceanic rates are com- 
monly amved at through shipping conferences— 
periodic meetings of represeotatis'es of all Interested 
cam'm. Such rates are detailed enough in total 
structure to have constituted quite justifiably the 
entire subject matter of bools larger than this one. 
We have the space only to overview some of their 
more sahent features that apply to the location of 
manufacturing, as follows; 

L Charges for generating and tenninatmg traf- 
fic-terminal charges incurred at the freight yards, 
stations, and warehouses— usually represent very sig- 
nificant costs of shipment. Generally, su^ charges 
are low er in dynamic, large traSc centers handling 
much cargo Because of this feature and because 
of the reduction in per unit freighting costs where 
large, continuous traffic Sows are invofred, the sb^ 
ment costs along routes of heavy traffic are oBen 
lower than between a major and an outlying ter- 
minal, or between two outl)Tng terminals. 

2. Sometimes, in order to equalize the oppor- 
timily for oompetitioa among the various traffic 
centers, freight rates are adjusted rather arbitrarily 
by regulatory bodies As a result, rates from a ccan- 


nmn trade area to a moderately active terminal city 
are made lower than to a very dynamic terminus- 
The shipper thus can choose between paving a 
shortly lower rate for slower movement of his goods 
and paymg a higher rale which assures him of more 
rapid service. 

3. In some instances, rate are estahlisbed by 
zones rather than on a unif orm basis throughout a 
political nmt, and the zone rates are not always 
similar. In the United States, for example, the class 
rates in Western and Southern Freight rate Ter- 
ritories were generally higher than in the Eastern 
Territory for many years {Fig 8.1). 

4. Moreover, rates do not always vary propor- 
tionately with dutance, even within a single zone. 
Instead, they are sometimes arranged on a grouping 
basis. Thus, for illustration, two small towns, one 
10 mdes closer than the other to a traffic-generatinj 
or -tennioatiog center, may be grouped into a sin^* 
freight-rate dusificntioa regarding that center and 
hence may ship goods to, or receive goods from, 
that center at precisely the same rate. 

5. Considerations such as value (hnphedtnthe 
stage of manufacture), weight, and buD- of com- 
mo^ties enter actively into freight-rate eonipntS’ 
tiOQS. 

6. It is a co mm on practice, notably anaong rail' 
roads in the United States, to penmt in-transit 
freight-rate privileges, wherein a raw material des- 
tined for 3 grvea raaAet can be halted and pr«^ 
essed at amy feasible pomt along the route and then 
reshipped at the onginal through rate, provided no 
back haul is involved. Because rates on raw mat^ 
rials are generally lower than those on finished 
products, in transit privileges may result in marked 
savings for some manufacturers 

7. Competition among the different types of 
carriers, and among the different firms or other 
organizations of any single type, is always a 
consideration in settmg freight rates 

8 The size of shipment also is important, espe- 
cially from the standpoint of the individual shipp‘d- 
In railway movement, for example, carload rates are 
dieaper than less-thanorload rates for individual 
shipments, because the latter mvolve placing sev- 
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Figure 8 I Hallway freight 
rale temlorlee of the United 
Stales Western Territory 
includes the three subdid 
tions of Western Trunk Line 
Southwestern and Mountain 
Pacific The manufacturing 
belt lies chiefly in Eastern or 
Official Territory For years 
rates differed markedly 
among these temtoncs but 
now they ere somewhat 
equali ed 



oral different shipments into a single freight car-an 
operation Involving extra handling and recording 
costs 

Although all these features are given careful 
attention by those responsible for locatiog manu 
factunng plants the magnetism of commeraal cities 
IS outstandingly important Because freight costs 
between dynamic centers of traflic generation and 
termination often are lower than those to or be- 
tsvecn smaller tosvns manufacturers are prone to 
take advantage of such economies The result is a 
tendency for manufactunng to concentrate in the 
vicinities of these large break of bulk cities-nolice- 
ably dunng recent years in the suburbs of such 
cities Often sucli cities are m turn, components 
of major manufacturing clusters or districts and 
the freight rate advantage is only one added attrac 
tion to location there 

Or/enfation Tendencies of SfanK/acftinng towai® 
RAW MATERIALS Some manufactunng tends to be 
situated near raw matenals This is particularly true 
of industnes or stages of industries eitlier which 
result in a pronounced decrease in the bulk or the 
weight of raw matenals or which enable the preser 
vation of otherwise penshable commodities Were 


they located elsewhere either procurement would 
be impossible because of spoilage or its costs 
would be excessively high because of the large 
amounts of worthless matenals being transported 
The milling and sometimes the smelting of low 
grade ores the sawing of lumber the ginning of 
cotton, Uie extraction of sugar from both beets and 
cane and the canning of many vaneties of fruits 
and vegetables are good examples of such indus 
tnes Orientation to raw matenals may or may not 
be associated with the fact that raw matenals con 
stitute significant percentages of the value of fin 
ished products ( Table 8 1 ) 

TOWARD ENEUCT In the caxly stages of the In 
dustnal Revolution, coal was Uie major source of 
inanimate power Mans ability to process his raw 
matenab was then comparatively inefficient (with 
a high ratio of energy to raw materials required), 
and It was cheaper to move the raw materials to 
the energy Tlie better coal deposits thus marked 
many sites of intensive manufactunng TIus was 
espeaaliy tnie of iieavy industry in Europe and In 
Europeanized sections of the globe Today, how 
ever with the increase in the elllciency of process 
big and Uic concomitant increase in the mobility of 
powcr—indiidmg the substitution of liquid and 
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TABLE 8.1 


Labor and rate maimalt expretstd aa a per- 
centage of the cahie of ihipnienir in the Unifed 
States, 19S4 


Industry 

Labor 

(ircfw) 

hleten/ds 

(eostsl 

Blast furnaces (iron) 

6 

77 

Ctsuettes 

6 

58 

Petroleum products 

< 

S4 

Flour and meal 

T 

83 

Meat 

10 

86 

Suliunc acid 

12 

53 

DotiUcd Lquor, except brandy 

n 

50 

Beet sugar 



Canned fruitj and vegetables 

16 

62 

Wood pulp 

16 

55 

Hydraulic cement 

21 

35 

WooVq and worsted fabrics 

24 


Electrical ^ipbaaee 

23 

47 

Cotton broad-woven fabrKS 

23 

60 

SawmiS and piantng-oiiil 
products 

Women's and muses dresser 

28 

54 

29 

55 

ktadiine mols 

OS 

31 

Ship buildag and repainsg 

<7 

36 


kOCKX CORipoted fn*n Vn^ed Sirff* C<-wuf ef ifenu- 
faetvrrt, I3S4 


gaseous fueh for Coal ia cunv Areas— masufadunog 
tends to be less power-oriented than in ibe past. 
Nesertbeksi, the nfcs of most iadustrial distncts 
remain near tl»e coal seams that once were ntaL 
and fti3 are important, to tbeir continued opera- 
tion. .A few industries are poss-er-orrented es-en 
today. For e*a.*np3c, the rJectroJ^-tic processes ia 
reSning alununum require '■cry large amounts of 
eJeetTKsJy that cannot be stored fcffectnTjy or trans- 
ported efficiently bej-ood a range of 500 miles from 
Its sourer. IJeocr they Jocafr near power sites. 

TOWARs LSBOft The world's handicraft indus- 
tries, esuned iw mainly in households, are rather 
p r ono u ncedly Ubor-onentrd. In the past and, to a 
degree, in tlie present, some manufacturing of ted>- 
nicallv adianced societies must gise labor senous 
considcratxjsv Indeed t}«e nugraljon of mu^ of the 


Umted States cotton-tertde industry from New 
England to the Redmont South, aiiOTt which we 
sb^ ha\-e more to say to Chapter 33. appears to 
have been appreciably a seardi for dieaper labor. 
Some factories, requiring only a minimum of slaDs 
(such as small tcsfcle plaits and shoe plants) tend 
to locate where a surplus of female labor might 
exist— in some mining areas, for example, where 
family incomes are low and wort for the oonnal 
breadwinner is uncertain. Certain other firms mak- 
ing dikTTse products appear to have moved to areas 
of moderate urbanization, where labor unions are 
not so powerful as they are in the larger cities. 

Modem manufairturing, however, appean to 
be decreasingly labor-oriented. This is due appreo- 
ahly to the growing mobility of labor, which may 
migrate Jong distances in response to both seasonal 
and permanent offers of eroploj-roenL It is due also 
to the automation, or quasi automabos, of some 
tndustnal plants. Although labor is a major factor 
for cCTtam industries, Jabor is oa the whole less 
costlv to manufarhinng than are raw materials 
(Table 81). 

TOWApn SLOuem. Agglomerahons of peopl«i 
especially urban dwellers, signify markets IJiftOrt* 
caily, past and present capjt^ atjes of mam Euro- 
pean cabons, attracting populaboos to senr fbeo 
governmental and ot^ semce functions, havr 
been erceJlent exantplev of such markets, stimu- 
lating local manufacturing ev en though other maiw- 
factunng requisites might oot be at hand 'fort ^ 
the prerent^v or one-tmie European capitals-" 
London, Pans, Berlin, k’leona, tt'afsaw. Xfoscow 
and Leningrad, to name a few— have tlirtving diver- 
sified manufactunng that is, or once was, la larje 
measure onented toward markets In tha Industrul 
Age. with the earth's rapidly growing papuhnans 
migrating to the Cities in higher and lusher cum- 
bers, urban markets are becoming more importir* 

Certain types of manufacturing, designed pa-'" 
ticwlarly to pronde daily cmsiinier necwnfies. are 
present m to manv of the earth's atics atxi town^ 
partMmlarly (liose of Europe and of E«r»peanire° 
regions— ilial tliey lave come to be known ® 
ubiqi/Uour industries These proem the mJk tod 
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Manulacturing, may ba orienled ph jsleolly to taw maleHaU Some of the roi*. malerUtb 
far this pctTochcmleat plant near ^monlen come from the petroleum tanks and 
refirtrrtes in the background (Proolnce of Alberta) 


Its products bake the bread and— In this tweofaeth 
ccntury-prcpare the soft drinks for local popula 

dons Tliey are ln\anably markct-oricnted 

\\1ierc stages of manufacture eiisl or where 
one industry uses the by products of another tl e 
location of such industries in proximity may result 
in a saving of transportation costs— a saving that is 
often all tlie more pronounced if tlie end produrt 
market is also m proximity Man) agglomerated 
industries therefore are located in areas of dense 
urban popuhtions-in consumer market areas Sm« 
the end products of manufacture are of relatively 
high xaluc and since they often require extras 
dinanly large amounts of space m shipment b^ 
cause of their unxs leldy shapes they may commMd 
liigh freight rales when transported over long dis 
tances A tendency therefore exists for the final 
stages of multistage manufactunng to be onenled 


to the maikct areas just as the early stages are 
somewhat oriented toward raw materials Much of 
the agglomerated manufacturing in market regions 
IS llius comprised of plants devoted to the later 
stages of processing 

MARKETS HAW MATERULS ENT31CY LABOR, PEO- 
PLE As sooeties and economies become increas 
ingly clustered in districts of figli densities of 
hi^lalion and land use it becomes correspondingly 
difiicult to distinguish one speafic orientation of a 
manufacturing plant or industry If present in areas 
of large populations such an enterpnse is assured 
a market for its consumer goods and many of its 
producer goods Increasingly with the reuse of 
vanous commodities (such as wastepaper that Is 
manufactured into newsprint and other low grade 
papers and into cardlioard new and old scrap Iron 
coiqier lead aluminum and othermctals which are 
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remeJted into raw-mateiial fonn), many of the raw 
matenals now come from these heavily populated 
clusters— from areas once regarded wholly as mar- 
Vets. Energy, increasingly mobile, may be obtained 
from firms in the marhet areas— firms which act also 
to supply the fuel needs of resident populations. 
Labor too may be obtained from these populab'ons. 
In short, much modern manufacturing appears to 
be oriented to urban areas of dense populatron. 
rather than to any one of the specific locabonal 
considerations. 

roomoosE indcstmes For some Industries, 
no specxBc advantages in procurement, processing, 
and distribution costs are gained as a result of loca- 
tion near raw materials, energy, labor, or markets. 
These are usually called footloose industries. Often 
their special position results from the fact that, 
•whJe ttieir processing makes fuD. use of raw mate- 
rials inibaDy present in commodities (so that little 
weight or bulk is lost in manufacture), they can 
benefit by using the in-transit freight-rate priwiege 
and hence can process their raw materials at any 
point along the route between the raw materials 
and the market wntbout incurring increased freight 
costs. If no other locabonal factor is worthy of 
serious attention, they tend to locate ivith reflect 
to terminal facihties, and hence are found f^ 
quently in break-of-bulk centers. 

Ck>cemment Folia/ and the Location of Manufac- 
turing SATioNU. covEBNsincTs. Government pol- 
icy 15 Qot an insignificant considerabon m the 
location of manufacturmg. It is more potent io 
countries where national goveroments own or 
closely control the factors of produebon— indeed, it 
is absolute in Commuimt nabons— but nowhere can 
it be overlooked. In recent )ears. national govern- 
ments have discouraged undue concentrabon of 
manufacturing, chiefly because of beliefs that 
(1) clustered manufacturing makes excellent war- 
time targets and (2) concentrated economic and 
pohbcal power tends to result in erewsive regional 
contrasts m domestic economic deielopment— tends, 
in other ivords, to produce domestic 'technically 
advanced* and “underdeveloped" regions. 


STATE AND LOCAL C01TKNMENTS. State and lo- 
cal government pobey is sometimes made known m 
die manner desenbej above for nabooal govern- 
meat policy. More often, however, it is to be found 
in such loans as taxation, local planning, public 
utilibes, and industrial areas already e<juipped widi 
certain facilities. 

Water and the Location of Manufacturing. U’afer 
is no longer abundant in most manufacturing areas 
—even those in the more moist climates The large 
and multipljing needs for industrial uses, for the 
burgeoning populations, for agriculture, for hydro- 
electric power creation, and for still other purposes 
in comp lex modem societies has come to mean that 
water is a serious consideration with respect to plant 
location. Unfortunately, man must plan in terms of 
a minimum rather tbw an average *«pply “P” 
praising water requirementi, for water must be 
available in quantities ruSdeot to sustain human 
activity over periods of deficiency or drou^t Until 
new sources, such as inexpensive water from the 
seas and oceans, are made available, this probloo 
wiD increase in severity. Doubtless we shall store 
and recirculate more water in the future than we 
now do, (Present and future uses of water m the 
United States are graphed in Fig. 5.2.) 

The lesser productize occstpations 
As stated previously, the Iess«- productive occupa- 
tions involve mdusbies which must necessarily 1®* 
cate where raw materials occur. The choice m loca- 
tion, therefore, invoKes duefly the selection of 
natural deposits which can be exploited in view of 
the current objecbi es of entrepreneurship— w hether 
those of Bnaacial profit (as in most nations), or of 
develc^ing new mdustiial regions of a planned 
ecoaom}’ (as in some Communist and other na- 
tions). The question becomes particularly acute, 
by ivay of lUustrabon, with the depletion of high- 
^ade reserves of well-located materials w hich ba'^ 
been exploited over a substantial penod of thn® 
and which have attracted substantial quantities of 
expeasi\e capital equipment. If the total teserxes 
rf recoverable resources are still high, despite the 
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FlsureB^ Tht nn Thumfn The uhile 

irtrirt of detrytng (fuid mdi) and 

tardenin£CircU2ecmiaineteood^tttng 

fnduHna. netretsenl^ elote W fwtrt 
hi^h demand exisfe tnihm the oly f^teoadand 
Shu: end ewffy cn,nuds end ur^<^ 

the chief forms of hmdtrcnrpertctum In the 

f^me If con Thuenen. 

5 erop-rotathn systems, each ^ 

inedees gran Infmnfy of 

arcUs dweases tath increased distan^ fr^ the 
central city CucU 6 encloses a eery estenstee 
type of stock roiring. unth emphasis wool, 
butter, cheese. elc.-products uhieh 
preserved for long periods of ttme and ichiA can 
^and the cost of a long haul to Bey^ 

U uruniUicaled land that is capable of cuUtvalion 


tf neceasary 


Wben we renwe the assurapbons feom >Tm 
Tbuenen’s theory and consider fintbcr the effects 
upon his rings rf modem, efficient transportation, 
w-e begin to question its applieabiLtj-— certainly to 
the modem world. Nev-erthe!ess. we do see tod^ 
many truck gardens near hig aties (although 
sometimes suffer in compebbon with specialty 


tnick-garden areas in more favorable dnnat^ 
areas reaching their markets with very effiawt 
transportation media); we do see a tendency for 
countrysides near favored transportab'on routes to 
be farmed intense ely (witness the location of 
plantations on scacoasts), we do see the werws 
fluid-milk dairj'-farming districts located immedi- 
ately beside the world's major markets for such 
milk (Fig. 7.1 and page 13); we do see dairy f^* 
tag spcoalmng m butter, cheese, eta. situated m 
the comparatively inaccessible upper Alps, and 
beef industries spcaalizing in caimed beef, soi^ 
etc., situated m inaccessible places such as the 
savanna grasslands of Venezuela and Argmtina. 
Some measure of vcriBcabon of vonThuenens con- 
clusions are visible, even today, in the worlds agn- 
cultural landscs^pes. 

The ^VebcT theory of indutfrtal location 
Von 'rbuenen's work stimulated other efforts, 
of which were directed toward an undentaadmg 
of the locabonal aspects of manufacturing AmonS 
such efforts was the work of another German econ- 
omist, Alfred Weber, who published his best-kno"^ 
book in 1909* 

The Theory. Although concerned in passing w^ 
the location of all econ o mic acbvibes, Veber di- 
rected his main attention to manufachinng Assum 
ing (1) an inelastic demand for products, (2) a 
single counti)' whose population was endowed wi 
a common culhiral heritage, mcludmg stage of eco- 
nomic development, (3) Eied locations and size* 
of individual places of consumption, ( 4 ) giv en loca- 
tions of raw materials, and (5) a given dispersal 
labor w hose supply was not liinited and w hose costs 
varied from place to place, Weber attempted to 
rationalize the forces that would be ulbmatel) 
responsible for the location of a manufactmug 
plant on a specifie site. These forces he reasoned to 
be (1) regional and (2) local (agglomerative an 

‘ Alfred Weber, Veber den Slandort ier tndusO^ 
TnebmgeD, 1909 . tnmtiled by Carl } Fnedneb as Al?«n 
Weber's Theory of the Loeatton of induifrK*. Viiiversit» o 
Chicago FTess. Chicago, 192A. 
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deglomerative) The most important of the regional 
forces was the cost of transportation, which ought 
to be minimized unth respect to raw materia] and 
energy resources as well as with respect to markets 
The sites of each of tliese three features usuaBy 
outlined a triangle each pomt of which was con 
ccived to exert a force equal to its approtunate 
share of tlie end product cost, and the place of opO* 
mum location of a specific plant was the point at 
which all the forces neutralized each other (Fig 
8J) Once estabhshed, this optimum general loca 
tion had to be adjusted further to allow for in 
equabties in labor costs the second component of 
the regional forces affecting manufacturing location 
The regional location in turn svas subject to stiD 
further adjustment because of local forces of 
agglomeration and deglomeration Agglomeration 
was the clustering together of factoncs because of 
such mutual advantages as usuig each others prod 
uets Deglomeratun was the scattering of factories 
because of such disadvantages of agglomeration as 
high rent 


Implications of the Theory Weber’s ideas are now 
regarded chiefly as histoncal milestones some of 
which have become foundations upon which more 
refined concepts are constructed Although there 
are some who take excepbon to both lus procedure 
and his conclusions, there are few who will not 
admit that he contributed significantly to locabon 
theory, notably to emphasizing the importance of 
transportabon costs to locating smgle factones 

Later concepts 

Tliese inibal inquiries into locabon theory were 
largely by German scholars and their work while 
very important was necessarily a form of pioneer 
mg— a fountlahon for later efforts Von Tliuenens 
results were particularly relevant wth respect to the 
compebbon for land by various agricultural crops 
and systems aod Webers contribubons were effeo 
bve in achieving a better insigbt into considerabons 
involved in the locabon of individual manufactur 
ing plants However they and their contemporaries 
were inheritors of a common culture and their 


The question asked by con 
Thuenen is “To u:kot degree 
do froniport ewf* to end 
from the city fn^uence tend 
use m the surrounding coun- 
tryside?' Edmonton Canada, 
end 0 part of its surrounding 
territory (Photogrephle 
Survey Corporoflcm, Ltd.. 

Toronto) 
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today’s VQLCSfE or OQNStTiffTJOV AM> PFODt'CTTOV WtJtXD !««■£ BTXS tiiKSr 
sible wUiout laige-icaltf transportation and comntumcatioo- Particularly 
\ital is commodity nKncment, Mhidi is as important to the /unctionmg o 
the worlds economics as Is t!>e flow oC blood tluougli the Jmmari body 
Communicatfon and tlic trarMportation cf people are c{ Merest to m 
usually when and il tltcy somelio\c aflect commodity flow Tlie sigmCcanw 
of transportation has bcffl joggcsifiJ and implied throughout ihb boot aw 
has been emphasised In Uic preceding chapter, svhere transport costs were 
stated to be of mbcal importance to the location and continued operabon 
of many types of productive industries. In this cliapler we shall fo^ 
attention upon the actual media of transportation, the better to undmtaao 
the commodity movement which is ducussed In the chapter to follow 

The media under consideration are ocean vessels, lj.e vessels, inland- 
waterway, coastwise, and interccastal craft, railway trains, motor tnicU, 
pipebtses, airways, and the more elnncntary transportahon forms involving 
direct human and/or animal effort, wlicthcr in drayage or actual canying 
Of these, the ocean vessel and tlie railway tram are the leading earners- 
iThc former is probably responsible for over one-half, and the latter for mer 
one-third, of tiic lon-milrage (weight multiplied by distance) of aH die 
wxirlds freight,’ with the niland-waterway craft, motor truch, and pipebrie 
'of mote than noteworthy stgiuScance In terms of tonnage alone, however, 
the railroad tram is the world's prune mover, carrying an estimated tw**" 
thirds or more of the weight of all cargoes. 

Among specsfic nabons for which data are compiled, the railroad ^ 
consistently important, and the other earners vary in significance wi“ 
individual cases. An appreciable range of choice among camen is available 
to shippers in most technically advanced nabons, where transportation 
facilities and netvrorks are at their peak of development. This is partictilariv 
true in Western Europe and tlie United States, Canada, and the Sovirt 
Umon. The effective areas <rf most nations are characterized by relatively 
intensive devxlopmenl of transportabon facibties 

‘Carl Firalb, Die Cruiun^m Jer VeriehmcirlKhaft, Spnoger-VerUg. %>«>“*• 
1949 . p. 93 
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Figure 8.J llarivr tifpee- A nefuroJ ecetteJ harbor h ^ubertd from tcind and 
oper\ venter by eirtue of 2<K«r><m on a thoreAme indeaiatum. A breoinealeT coastal 
harbor lies behind a man-made breakvoieT that provides shelter from icind end 
open water. The icater in « tide-gate coastal harbor is kept at a constant level by 
locks, regardless of ftse and of tides. A natural ricer harbor uhke a natar^ 
coofiol harbor except that i{ i» located on a noer; its port faetbties, howteer, 
frequently are parallel fa the waterway on aldch it lies. In a rwer-basin harbor, 
slips for vessels are dug Into the ncer's banks or food plain, usually obliquely or 
at a right angle to the trend of (he ncer. A tide-gate ricer harbor is bke a tide-gate 
coastal harbor except that It is located on a ncer, A canal or lake harbor usually 
is artifieud rather than natural, and may be cormected to open water by an 
artificuil waterway The facilities of an open-roadstead port reach into the water 
as fetties, under these circumstances, a natural harbor eon scarcely be said to exist, 
and cargo may be earned beficeen ship and ihore in rmoQ boats. (After drawmgs 
in World Port ladcx, U£ Gocemment Printing Office, Washtnglon, D C., 1953} 


The teminaJa 

Ships load aad unload at ports, wherem are found 
the necessary faciLties for such operatioiis. AI> 
though only a few ports forward and receive most 
of the worlds commerce, many esist; a recent gov^ 
emment document lists and describes some 6,312 


peats accessible to ocean-gomg ships-’ Foit faflh* 
lies iiecesisanl)' mdude, of course, some mean* 
accepting the cargo which a ship's gear, if 
be. can put over the side of the ship Tie sunpirtt 
”porti" possess smaQ-boat service to and from the 

* World Tort Index, 05 Covanmeot Printag OSes. 
Wuhinstrav D. C, 195X 
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Figure 9 2 The tcorUTt leading porti and inland lealer roulei 


ship and precious little else From this crude stage 
of desclopment the worlds port facilities range 
upw-ard in completeness and completity, until ulb 
mately they entail tlie intneate systems of pieis 
isharves sheds warehouses tank farms grain ele- 
vators dry docks dolphms for midstream Heap 
fixed and floating aancs towage lighterage and 
stevedonng arrangements ship repairing and 
cliandlenng services and the associated constant 
activities of a leading seaport 

Most ports arc located in tuitiirol harbors 
which ore the crucial places along coast lines where 
natural conditions favor the putting in of svater 


craft A coastal indentation that combines ice-free 
naturally deep svater with freedom from obstruo- 
tions and protection from extremes of weather Is 
considered to bo an excellent site for harbor devel 
opment An additional amenity is the contiguous 
presence of an inland waterway or lowland over 
land route by which a hinterland can be easdy 
reached The port harbor types of the world have 
beendassifiedas natural coastal brcakwatercoastal, 
tide-pte coastal natural river artificial nver tide- 
gate ifver canal or lake and open roadstead os is 
^wn in Figure 9 1 Obviously their spodfie port 
liarfaor associations vary, but their function is 
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inev-iuHy Ibe nios-ement. or witboot aoom- 

s,ip's°rf -po«,. 

™dd> cohere b minted Hrnugb <mly . ^ 

paxatively small number of major terminals. 
r«der will note a distmctr.-e tendency toward tte 
dustenng of sudi terminals along the « 

technically ad\-anced nations (compare tigs. »- 
and 1.4). The seaports of underdm-cloped nahon^ 
in contrast, are mudi more markedly separated 
from each other, with each one s«>-ing its own. 
rather conspicuous hmterlmd. In many cases, an 
underdeveloped nation possesses onty one port, 
and the nation becomes the hmteiland. 


The routes 

Although the potentialities for roammg are 
the world’s ocean shipping follows rathCT 
deBned channek. Most operate regularly b^'^ 
leadmg ports, having been attracted diere 
active demand or supply conditions of the 
lands of those ports. MTiere possible, they ° 
the great circle iwrfc— the shortest distance betw^ 
two pomts on the earth’s surface-devTating^^ 
< this route only where markets or ^ 

bons necessitate their domg so (Hg 9—) . 

soltant baffic lanes can be grouped m 
and overlapping patterns' (1) the North A 
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routes, which extend betsveen the dynamic manu 
factoring and commercial regions of Anglo-Amenca 
and Europe, (2) the inter American routes, which 
connect the United States, Canada and AlasVa 
with each other and with Latin American nations, 
notably those of Caribbean Amenca (3) the Latin 
American-European routes, which are especially 
pronounced between southern Latin Amenca and 
Europe, (4) the European African Asian routes 
which, separating at Gibraltar, serve not only the 
Mediterranean Sea the Indian Ocean the China 
Sea, the Sea of Japan, and the Pacific Ocean but 
also reacli ports along the western, southern, and 
eastern coasts of Afnea, and (5) the Pacific Ocean 


routes from Asia and Oceania to the Amencas 
Complemented by smaller trading routes which 
cross the Pacific Ocean and which fill other mter- 
shoes of the over all pattern, these routes basically 
connect the technically advanced areas of Europe 
and North America wlh each other and wth out 
lying underdeveloped lands as well as with out 
lying technically advanced areas (study carefully 
Fig 92) Most of these routes benefit substantially 
horn man made or man unproved waterways the 
North Atlantic routes now project into the Great 
Lakes via the improved St Lawrence Seaway, and 
the Panama and Suez Canals arn crucial foci, re- 
specbsely, of the mterAmencan and European 
African Asian routes 

Oirnership and operational poheiet 
The svorlds merchant fleet essentially is owned by 
governments, corporations and companies, other 
institutions, or individual citizens, of technically 
advanced nations This ownership may or may not 
be reflected in flag registration because some ship 
oivners prefer to register their vessels under flags of 
nations other than the ones of which they are atl 
zens ''Currently, about 21 per cent of all gross 
registered tonnage of merchant vessels is under the 
flag of the Unit^ States 16 per cent under that of 
the Umled Kingdom. 10 per cent under that of 
Libena, and over 8 per cent under tliat of Norway 
Much of the remainder is registered under the flags 
of Japan, Italy Panama, France, the Netherlands 
West Germany Sweden, the Soviet Union, and 
Denmark All but Libena and Panama are techni- 
cally advanced and the high figures in these coun 
tnes result from the fact that they permit ship 
mvning citizens of other nations to take advantage 
of certain exemptions and inducements of their 
laws by registering under Ihcir flags 

%Vhen examined by schedules of operation, the 
worlds nonmihlaiy freight-carrying Beets may be 
subdivided into liners tramps and private earners 
Liners maintain regularly scheduled service for 
passengers passengers and cargo and cargo only 
TTi^ are particularly numerous on the North Atlan- 
tic trade routes but also offer direct service to nearly 
every active seaport with transshipment to smaller 
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Ocean cesseli entering the 
C6te Ste. Catherine Lock <7 
the Sf. Lnmrence Seaway 
near hfontreei (tJational 
Film Board of Canada) 


coastwise vessels of goods destined 

ports. They usually are the largest and fastest dvil- 

Un ships to eristence and. when carrying 

disc, tmd to haul the more expensive goods wb J 

can stand their higher freighting charges and which 

are attracted to their faster service. , . 

Tramp ships do not maintain regular schedul« 
and cany whate%-er cargo is available at any ^rt 
of call-usually bulk freight that b low m vJue.^ 
Compared with liners they tend ^ b® 
smaller, more uncertain m schedule, and w^g to 
cany almost any legitimate cargo if toe u ntrt a 
decbive factor as to when that cargo should ar^. 

A black-and-white distinction betwero b^p 
and hner shippmg is perhaps somewhat 
for some companies keep their ships of intenneAatc 
aee. size, and speed on a stand-by basis, sometimes 
using them m liner services and sometimes sendmg 

them out on tramping junkets. , . , 

Private earners are used primarily by large 
manufacturing concerns to dehver raw mate^. 
fuel or finished products. They are parb^ly 
numerous in association with corporations and com- 
panies of the United States that refine pe^Ieum 
OT produce industrial metals. Many are tankers. 


TreruJ# 

A century ago nearly all of the world’s shi^ 

craft. Then came the steamship, which i® 
over fifty years burned coal and now largely eo 
sumes fuel oil from petroleum. It is augme®^ 
today by the internal combustion engine, wt^ 
altn bums petoolemn products. Indeed, the majority 
of oeiv vesseb have mteroal combustion engi^ 
The fuel of tomorrow, already well past the 
stages of experimentohon. is nuclear power 
increasing efficiency of fuel consumption “ 
both Imer and tramp shipping to the erten 
longer uninterrupted hauls of heavier loads , 
possible and few delays svill be attributable 
putting in of a vessel to a port for refueling 
comitantly. this same mcrease m efficiency 
mean a decline m much of the bulk-cargo 
for the fuels being delivered to strategically . 
refueling pomts— the fuels which may be rep 
by long-Iastmg, mobile nuclear power sources— co 
stitute significant quantities of such traffic. 

As stated previously, ships are increasing 
size and versatiLty of use Both the tanker, a 
hollow liquid carrier, and the combinabon p 


A "tauscge" made of tooocn nylon **m osed erpmmenia}hj to cany petroleum product) 
between the United Kmgdom and the Nelhertande (British Information Services) 


senger cargo vessel are comparahvely new to the 
worlds merchant marine Tankers are particularly 
effective cargo earners, for their cargoes can be 
pumped mechamcally off and on the ship and can 
automatically fill every cubic inch of the hold with 
out human aid Consequently, tankers carry not 
only petroleum but also other materials which can 
bo r^uced to liquids, hke latex and sulfur, and 
goods normally canned or bottled, like fruit |ti]ces 
or wines Even tlie surface tanker, however, may 
soon become obsolescent Now under consideration 
IS a nuclear powered submarine tanker which has a 
cargo capacity as high as 100000 deadweight tons 
and which slams along at 35 knots (nautical miles) 
per hour immediately beneath the oceanic surfaces, 
thus avoiding the stormy buffehng absorbed by 
surface earners Also receiving attention is the idea 
of the coastwise hauling of liquid materiab hy 


plaong them m large, plastic “goatsbns" and pull 
mg them with tugboats 

The trends in operational policies are toward 
more re^ilarly scheduled hner service with speaal 
attenbon to combined passenger freight vessels, 
whether such vessels are tankers or dry-cargo car 
Tiers Another trend is toward diversification of 
ownership, at the turn of the century the Umon 
Jack the United Kingdom flew over approxi 
mately one-half of the tonnage of the worlds mer 
chant fleet Today, even though dominated by 
relatively few nations, that fleet is of much more 
varied nationality, Scandinavian Europe and the 
Soviet Union having emerged into notable promi 
nenee Even some of the underdeveloped nabons 
are planning to increase tlieir fleets, and tliere are 
possibilities that the diversify of registrabon 
may become even more pronounced than it is now 
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The hathcT tffid port d 

Dvluth-Superior, tchich udS 

the opening of the Crest 
Laker-St. Latrrenee Secas!] 
i£OS dmost tchoUy a lake 
port. In the middlesround ert 
docks for the loadmg of ^ 
ore upon lake easels, ana » 
the background ere fecQ-ties 
for the storing and loadjng 
of grtan. (Standard Od 
Company of Seto Jersey) 


inlano-waterway and 
COASTAL SHIPPING 


The earriert 

Eicept for lake vessels, ljiland-«ter*ay craft are 
quite sinalL Thev are seldom able to cany 
Ian 3,000 deadweight tom. Most cany e>«n less. 

' Notably in North Amenca and in some arca^l 
north^ertem Europe, the actual earners «e sM- 
low draft barges laced togethw. 

anangement or in pairs, and tossed by higl^ts. 
Inde^ when timber is mos^ the 
dispensed with, and the tup merely puH the log 
cai£ made op into large rafts. 
co^ craft seldom drasv more than 6 or < feet ed 
water, and hence generally do not require dianMls 
deeper than 9 feet. In contrast, most 1^ 
are larger, sometimes earning mote than 
dcadssdghl tom. Those of the Great Lakes rf North 
./imenm ss-ere until recently ^t to 
necessitating a 20-foot channel depth, but. with tlw 
deepening of those channeU to 27 feet as a part of 
of the Great Lakes-St LiwTcnec Sea- 
way: Sps drass-mg 25 feet of ssater may pass 
tliiough them with ease. 


Theiermrnali 



poses. \\‘bere such terminals are not com 
h actise seaport faohties, as was ^ue » 
western margm of Lake Supenor 
•enl of the Great Lakes-St. LawTCnce - 
V are predonunantly geared to bulk transfer 
)ce are dominated by gra'il)' 

(vels, gram eles’ators. pumping gear, and 
-rLTr-. wj,..- ,^«Wdme such ®«- 


The Txnites 

In ibe world patterns of inland and 
shipping, the technicatly ads-anced lands ^ 
agam I'ery conspicuous (Fig 9.2) Th® 

Europe are both very numerous and s'ery - 
used. The routes of the Umted States 
cepted) and of European Russia are V 

numerous and moderately utilized. The row 
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eastern anti souUicm Asia are moderately numerous 
but %cry aclivcl) used. The routes of Uie very high 
and \cTy low latitudes are used lightly escqit in 
eastern and southern Asia. Of all continents only 
Australia Is without inland routes 

Ofieraiion 

Inland waterway operation is perhaps best under 
stood wlien studied regionally, for the commerce 
Involved is mainly domestic or regional \\e are 
concerned here chieQv with the actuitics of N'ortli 
America. Western Europe, the Soviet Union and 
Eastern Europe, soutlicastem Asia South America 
Afnca and Australia 

\orth America Tlirce categories of Inland ami 
coastal shipping arc pirtietilarly discernible In 
North America, the fint ts\o Invohnng ocean going 
NCstcU Great LaVvs-St LawTcnce shipping 
(2) couriviso and intercoistal ocean going trafllc, 
and (3) inbnd and intraeoastal movements 

TTie Great Lah«-St Lasvrcneo shipping lanes 
account for alwiit one half of the water borne do 
mcstie transportation (measured in ton miles) of 
the United States, and essentially all tlie coostvsisc 


shipping of Canada as well os International move* 
ments between the rivo countries and the flow of 
merchandise to and from oscrscas TIic lakes and 
river arc maintained naturally except m a very few 
constneted places hut arc frozen for at least four 
months of each jear Tlie primary cargo movement 
is of southliound iron ore and limestone, north 
bound co-al and eostbound gram and petroleum 
products, with general cargo constituhng a poor 
fiftli in tonnage 

The worth of tins s)stnn has been enhanced 
recently by tlie completion of the Great Lakes-St 
Laverence Seaway under the joint auspices and 
control of Canada and the United States (Fig Oil) 
Constnicird os a multipurpose project involving ob 
Jectivos of power creation flood control and recso- 
ation ns well os navigation the seaway marks man’s 
most recent successful attempt at hndform incision, 
joining such picxtously completed canals as Suez, 
Panama and Kiel, and numerous smaller aits For 
tho United States the seaway means easy access to 
needed iron ores many of winch originate in Labra 
dor and arc being placed on lakc'type vessels at 
the port of Seven Islands in Canada For Canada, it 
means comparatively unimpeded slupping along 


Figure 9J The Crrat Laie»~St Lovtenee Sroiroy The main mep thoxc* only 
the St Lau.rmce Seauay uhleh has been constructed end It maintained by both 
the UnilrJ Slates and Camula The inset (iiou.i the mfire Cteat Lekes-St 
Lawrence Srairoy The smaU seftments connecting the Great Lakes haca been 
deepened arid are maintained by the United Sfaier alone The channel depth of 
the entire seaway ii S7 feet At Monlreol the icaler it deeper More than three 
fourths of the toorUTs tnerefcont tfcipping rofi more up the seaway os for as Chicago 
or DidiiiA The remoinfag one-fourth fncoiies te«eit too large for the seaway 
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the southern margin of that nation’s effecti%'e teni- 
tDiy. 

The coastuise and iatercoastaj ocean-going 
commerce is found mainly along the Atlantic and 
Gulf Coasts of the United States, and imoh'es pri- 
manly the mosement of petroleum from the sea- 
ports of Terns and Louitiana. and of Appalarhian 
coal transshipped at Hampton Roads and smaller 
eastern ports to the fuel-hungry and populous 
Northeastern states. Along the PadBc Coast, petro- 
leum from southern California to the far Northwest 
of the United States comprises a movement of sec- 
ondary significance. Fmally, a deoeasing quanti^ 
of bulk goods mos'es between the two coasts via 
the Panama Carml 

The acti\-e inland and intraeoastal shipping 
lanes, asuaS}' no more 9 feet deep and domi- 
nated by smaller craft, are also situated idilrfy 
within the United States (Fig. 911). The major 
traSe is along siuh waterwasT as the hfixsissippi. 
the lEioois (plus its connectioQS to Chicago), the 
Ohio, and the Tennessee Rivers, and a&ig tbe 
Cnlf Intraeoastal Waterway from Mobile to Corpus 
Chnsd and Hoostoa. FeCroleuza and cool are over- 
whehmni))* predomittant atnoog the freighted com- 
moditi«. Petroleum ptodacts are also important 
along the New Yorb State Barge Canal, along with 
some grain. 

tt'esfem Europe. Tbe European coastline is largely 
submergent, so that tbe oceans and seas have en- 
croached npon tbe land, and tbe resultant large and 
small peninsulas and indentations are conducive to 
coastwise shipping Such suable and xelatncfr con- 
stant riveTS as the Rhine, the Danube, and the Elbe 
Rivers, interconnected and augomented by lesser 
rrvETS and In’ a series of nna1t_ add to &e possi- 
bilities of sudi shipping, hfucb of tbe ccmmercc of 
Eunpe, therefore, is water-borne— tbe coastwise 
car^jes in small craft of 3,030 deadweight tons or 
less, the river and canal cargoes in umts of pii>- 
grcssh-ely shaDoiver draft and canning capacity as 
the u pstr eam segments of waterways are !p- 
proadied. Many of the rh-er boats as well as ocean 
vessels are individually owned carnets, which alcmg 
some routes are more prevalent than barges. Spe- 


csfic freight mdudes coal, iron ore, petroleum, giaio, 
sand and gravel, fertilizers, and other bulk bei^ 
as we!] as a very hmited amount of padage cargo- 

The Soviet Union and Eastern Europe. The mn 
curtain, imperfectly formed but confined to Rosa 
b^ore the last war, now orients mutdi of tbe coo- 
roett* of eastern Europe toward the Soviet Unioa. 
Its presence has meant a rcanaogeinetit of most cf 
the iraSc lanes of the northern portiOQ of easton 
Europe, which before tbe last war looted ^preda- 
bly to sudi westward-trendiDg arteries as the Elbe 
River, the Mitlefiand f^rvaT and compIemenJaiy 
overland routes for trade outlets. The effects of 
iron Curtain hav e not been quite so drastic in socffi 
central Europe, w hich traditjonaSy has looted east- 
ward toward the Black Sea via the Danube Bivff 
itnrtc. but even here some change of oneotzsoa 
has occurred. 

The mlaad waterwaja of tbe Soviet Unsffl 
pt a p e t. altboogh fewCT il^ these in Western So- 
rope, usually are quite Ic&g. The totesenooerteo 
system tavolving the Volga and Don Riv’es 
Lakes Ladoga Uid Onega is of outstaadc^ 
caace, for It allows water craft to reach die iVtrtft 
Baltic, Black, or Caspian Seas from any pouit akrsg 
Its length, includmg the capital afy of Moscow. 
Tbe final splice wrthm this system was added 
the completion of the Volga-Don Canal m 
thus providing for mterebange between tbe Voija 
Rjver-Caspian Sea routes and those of the D® 
River, Black Sea, and associated waterways. The 
boa's share, possibly as much as 65 per cent, of tie 
river commerce of the Sovret Utuoo traieh over fts 
system— mdudmg the 50 per cent of die na&oo* 
tol^ which mov es over the Volga River alone— with 
most of tbe remainder accounted for by tte north- 
ward-Eowiog livers of European and .Asian Russia- 
Tbe commerce is comprised largdv of tonber m ^ 
far north, and coal, petroleum, grain, non ore, asu 
fish m tbe central and sootbern regions Essectidfr 
all rivers are firoen m winter for at least fo® 
months, and those m the far north for a nK»® 
longer time. 

Coastwise commerce is limited dueSy to the 
Black and Caspian Seas and to t he summer n— r 
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ships to individual warehouses. Unlike vessels, bains 
are made up of a scries of individual carrying units 
and must be broken up penodically so that the 
freight-car components can be forwarded to new 
trains or sidings. At critical junctions, usually key 
ahes, claspfication yards exist for the purpose df 
breaking and reforming bams. Once found close to 
civic centers, these facibties are now being con- 
structed predominantly m suburbs, often at the 
crossings of main lines entering urbamzed areas 
and belt lines which, cuclmg those areas, provide 
railway facihbes to manufacturing plants and other 
indusbies that have shifted to the suburbs. Hus is 
parbcularly true in the Umted States. 

The routes 

The world's railways are as unevenly distributed as 
the levels of its techmeal advancement and its 
populations, Tightly woven networks exist in the 
most active and populous areas of North America 
and Europe, and each sends tentacles in alt direc- 
bons toward eitlier the oceans or empty country- 
sides, Away from tliese nodes, railway development 
has been much more erratic (Fig. 9.4). 

North America. The United States and the effec- 
bvo territory of Canada are so thoroughly enss- 
crossed with railway Lnes tliat only the most iso- 
lated oubeaches are beyond easy accessibility (Fig. 
9.4). These two nabous tank first and third, respec- 
hvely, among all nations when appraised by back- 
age, with the more than 220,000 nulcs of mam Lues 
in the United States amounting to more tlian four 
tunes that of Canada (and nearly three bmes that 
of the second-ranking Soviet Union). But even such 
dense networks do not reveal the intensity of baffic 
they make possible, for many lines are double- 
backed and/or equipped with cenbahwd baffic- 
conbol systems for maximizing tlie use of individual 
backs by dispatching bams accurately The out-y 
lying areas of North Amenca— Alaska, uortliem 
Canada, the intermoniane west of Canada and the 
Umted States, and Caribbean Amenca-are places 
of isolated Imes rather than networks, and the 
monotonous regularity of sucli Lnes is broken only 
by an occasional junction point or an even mote 



The Conway Clftwijicalion Yard oj the Pcntwyl- 
ponia Railroad near Pittsburgh, Pennsylvania. 
Troint approaching ouer one of the few lines at 
this end of the yard are broken up, car by car, 
and the separate cars sent to newly forming trains 
on one of the many tracks in the distance 
Modem classification yards have a hump, or hid, 
at the point where the few tracks are to be seen 
A suxteh engine ;iur/ier a newly amoed tram 
ooer ihu hump, and the various cars ore cut loose 
at the top of the hump They then rod by gravity 
to designated tracks (Pennsylvania Railroad) 

infrequent node marking the presence of a popula- 
tion cluster and produebve mdustry. 

IFcsfem Europe. The network of rail Lnes m 
oorthwestcra Europe is even more closely woven 
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Figure 9 4 The tcorlSt raSroaJ lax*. Th« nettwri: ui Commtiniit Chtna and 
Atusi nuBM now U denur then tht map iiu£ic<ilcs. (Eneydapaedia Bntatvuca) 


in its densely settled core distncti than is true in of the Soviet Uwoo. The three most mdustJuUy 

most correspooding core districts of North America. adsanced of these— East Genoany PoUnd, 

for m Europe the motor \ehicle and the p pelme. Czfcboslos-aba— contain mudi more trackage than 

iihile actiie do not offer the degree of competitwo do thar more rural southern naghbors but lo *“ 

to iai}Ma}-s tliat u found in the Uuted States and < these countries, as in the Sosiet Union, the rail'i'av 

Canada. From tliose densely tracked distncts the lutheforemostfraghtcainer 
European Laa citcod tO'n-erd the Arctic north, the \fost ndynys u lie Sonet Uaiao are »*** “ 

Sonet Vnion. and the Mediterranean Sea. the Lral Mountains From area of conceoOa- 

tion, tracks stretch as indnndual lines or as a 

The Sonet Lwon and Eastern Europe The Sonet of lines toward the north, south, and particularly 

satcILte countries along Ilusnas western peniDCter the Asian east Here in the rapidly devdopioS P"* 

TCpresenl transitions from the northM'esteni EurO' bon of the effeebse territory of the Sonet Unioa 

pcan network to the less dense but eitcnsise system new backs are bang constructed among the Urals 
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sod Kuznets industrial districts, the new Karaganda 
coal Eelds, the newly developing Irkutsk industrial 
district, and the agricultural oases and dries along 
the southern fringe of Soviet Middle Asia. Probably 
the best'kno^vn of the many Russian railroads is the 
TranS'Sibenan, winding for over 5,000 miles from 
Moscow to Vladivostok on the PaoEc coast. Alimg 
this and parallel routes, the Soviet UMoo’s effective 
area is slowly being extended eastward. 

Other Areas of the World, Railway development 
in places other than the three roost techro’cally 
advanced areas reflects closely the past influence of 
Europe. In Latin America, the Union of South | 
Africa, and Australia, the railroads were direct cul- 
tural implants fay Europeans or their descendants. 
In India, where an effective network exists, and in 
most of Africa and much of southeastern Asia, 
where the lines are more sporadic and tend to serve 
ley seaports, the railroads quite often have been 
constructed in an eaihei time by the coloroahst oa- 
bons (and hence are excellent evidence that the 
impact of colonialism upon areas where it now pre» 
vails or once prevailed is certainly not entirely 
disadvantageous). Japan industnabzed and con- 
s^cted its railways only after quasi-enforced coo- 
tart. with the Occidental World in the form of 
Admiral Peny’s heralded visit there, a visit pre- 
ceded by some prior liaison with the island narion 
by Dutch traders. China’s early railroads were built 
chiefly by European capital, and many of the later 
ones, notably in Manchuria, by Japan when under 
Japanese control. Korea’s numerous railroads also 
were largely constructed by the Japanese. Turley’s 
railroads were imtiated through the efforts and fi- 
nancial backing of German, french, and Bnhsh 
firms, as were others in the Middle East and czarist 
Russia. The direct and indirect influence of Europe 
upon the world is probably in no way more effec- 
tively, thoroughly, and clearly attested than in the 
current paffem of the railway ifces- 

Among outlying nations, the technically ad- 
vanced but commercially oriented countries display 
route patterns suggesting commodity movement be- 
tween ocean port and hinterland. Argentina, the 
Union of South Africa, and Australia are stnkmg 


examples (Fig. 9.4). Interestingly, the underdevel- 
oped areas evidence generally similar route pat- 
tens— but the lodividu^ hnes, often constructed by 
foreign interests for exploitation and homeward 
shipment of mineral or agricultural resources, are 
fewer in number. Only in Japan, India, and I^iea 
do nabomvido networks prevail in these outlying 
areas, and tliese owe their existence to conditions 
indicated earficr m this chapter. 

New Railmuj Lines, The world as a whole appears 
to be experiencing a slight retrenchment in total 
railway lines, with the more than 776,000 miles of 
1930 having been reduced to about 763,000 miles 
in 1950.* Most of this retrenchment involves feeder 
hnes of technically advanced lands such as the 
United States— Imes which are suffenng in compe- 
tition with motor vehicles and other forms of 
transport Notably in the Communist nations, how- 
ever, the railroad trackage is Inoeasing. Resides 
new lines in the Soviet Union end in some of its 
European neighbon, railways are being added in 
Communist China and penpbcral Asian nations. 
Particular emphasis is being placed upon establish- 
ing better overland connections between the Soviet 
Umon and Communist Chma, the two giants among 
Communist nations. Not long ago, a line was com- 
pleted from the north plam of Communist China 
through Ulan Bator in Mongolia to the 'IVans- 
Sibcnan junction city of Ulan-Ude. The most im- 
portant line IS m construction from that same plain 
across the Gobi Desert to the city of Alma-Ata in 
Soviet Middle Asia. Planned long before the Com- 
munist coup m China but pushed vigorously by the 
new govemmenL this route is intended to give 
coastal Communist Chma more effective control 
over the distant northwest as well as to provide 
liaison wath her northem and western neighbors. 

The Cnticol Importance of Gouge Because the 
world's Tadway hoes have “growed" hhe Tepsy, 
their specaficabons differ. One of the most cnticid 
of suchspeciflcationsisgauge— the distance between 

• W S Woytinsky and E S. WoyHnsky, World Com- 
merce <md Covemmcnlt, The Twentieth Century Fund. Inc, 
New York, 1955, p. 341. 
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Tha* tnck Ireilcne/e bnug,h4 lorthort dutawt 
to raJwf inrmncii the tnjtk Iraetort to 
tthuh they ere atac^d on tha /ugAuoy T&ry 
thm ve hedtd on fat con tueh ot tha ont for 
longer hooU Seceral cortfitat of thu mahod note 
etc bang utcd m S onh Kmeneo md Eunpe 
(Cenerel Amencen Tranfpofletwn Coeporetion). 

die mis \M)«Te tncks of diffensg gusgcs inc«t. 
usuaII) at poLdcil bonlcn, eohre tmoloads of 
mcrdunduo must be trassfcTTcd. far the sunple 
mson Uut the rolLsg stock of ooe K^uge cannot 
be accommodated by Use track of a diilereiit gauge. 
Occasionally, but not often, a third raJ u added to 
a railu ay bed so that Irauu of at least bso gauges 
can utilize the tame route 

Tlacre are many gauges, but Uie most common 
are UcrularJ (.t feet. S’^ inches}, broad (at least 
5 feet, and in some cases, uidcr}. and nerrote 
(cocnpnsing many iLilerent gauges, tlw most com 
mon being meter gauge lAluch u 3 feet, 3’« inches , 
and a gauge in most former BnUsh colonies of 3 
feet 6 Indies) 

\toa of North AmcTKa-notaUy tlie United 
Stales. Canada. Mexicn. and Cuba— is dominated 
by the standard gauge with car femes making the 
mamlanJ island cunneetjons. Tlie same gauge is 
found in most of Vt estrm Europe, eurpt in Spain 
and Portugal, sil<cTe tlic gauge u S feet 6’- inches 


in Ireland, ubere it is 5 feet 3 inches, and in the 
Austnan Alps, tsheie a nairow as well as a standard 
gauge IS extensisdy emploved. The broad gauged 

5 feet IS accepted throughout the Sosiet Union, but 
not us many of its neighbors 

In the outijmg areas, hoveever, the gauges are 
much more vanc^ Tliat of Argentina is mamlr 
broad {5 feet 6 mdses), but some of the trackage 
IS also meter In Brazil. Chile, Ecuador, Bolnia, 
the southern sections of Caribbean America the 
gauge ts meter, and m Peru and Uruguay it is 
mostly standard. In Egypt, Morocco, and the ksian 
OAtioas of the Middle East the gauge u pnacpally 
standard, as it is m Communist CNma and Korea. 
In central and soutbera k^ca it is duefly narrow 

f3fcct Smehes} In India it is partly broad (3 feet 

6 inches), partly narrow, partly meter Along the 
\sun nm from Burma to Japan it is mainly meter 
(except, of course, for Communist China) In Au 
tnha it IS broad (5 feet 3 inches), standard, and 
narrow, and m New Zealand it is narrow 

Tlie most persistent uniformity of gauge and 
the highest measure of railroading sersatihtv are 
found, with some excepboas, m the most technically 
advanced nations. Perhaps one dav we shall have a 
plan farsighted enough to pnmde for complete tm** 
(ormit) of gauge throughout the land areas d the 
World. 

Operational policies, otenership, and trends 
Despite tlie extensiveness of its trackage the rad' 
road tram is mainly a short haul earner w hen 
pared with the ocean vesseL In large nations lA* 
tlie Soviet Union, Canada, and the United States i3 
aierage haul « only 400 miles and m die 
countries of nortliwcstero Europe onJv * , 

BuJci. Tlie operational poLaes and trends var> wi 
owverslup Coverament-owned railroads predoou 
nalc m all Commuiuit nations nearlv all of Eur^*^ 
most of soutiicastcni Asia. Australia, and New 2c* 
land and in sucli separated countries as the 1 uxn 
of South Africa. Morocco Algeria. Tunuia. Argr^ 
tina. Colombia, and Mexico and in tl^ 

Alaska. Covernment owncnlup is present but rS' 
always predominant in f'^nula prazih Qule 
tugai, Switzerland and Greece Among the treo- 
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Figure 9 5 

mcaSly advanced lands, only in the United States 
are essentially all lines pnvately owned. 

In most of the world’s political units the rail- 
road train is an important earner of passengers as 
well as freight, and hence the lines assume a multj- 
use status. How ever, in much of Europe, in Canada, 
and particularly in the United States, the automo- 
bile accounts for a substantial share of tlie pas- 
senger traffic— in the Umted States for nearly 90 per 
cent of all its nonlocal passenger miles Moreover, 
in these same nations the motor truck and the pipe- 
hne arc offering new and serious competition m 
freight commerce. Therefore, the most notable 
trends in over-all policies of railway freight haulage 


The ircrW§ motorabU Toad$ (Encyclopaedia Bntannlca) 

are apparent in the United States, where the rail- 
way companies are encountering mcreasing compe- 
tibon from other media and where many private 
lines are attempting to remain competitive by (I) 
relmquishing uneconomical feeder lines that carry 
both passengers and freight, (2) operating subsidi- 
ary trucking companies, the trucks replacing rad 
runs m certain areas and being hauled on flat cars 
("piggyback") in joint rad-highway operations; 
(3) chargmg shghtly higher rates, and (4) aban- 
doning passenger service Despite all these opera- 
Uonal changes, however, the future of railroads in 
the United States— particularly of the short-haul 
railroads m Eastern or Trunk Line Temtoiy that 


WORLD PATIRRKS OF PRODUCTION AND EXCMANOE 



- <1 


LoMg a 34-meh ptpdxne b€tv«n AB^ md 
(Trom-Cenada Ftpe Una Ud ) 

oow cope wth rtin added competitioa bom ihips 
oa the Great Lakes-St LawTCDCe Sca»ay-<^ not 
appear to offer promise ot coatiaued oser%.befanrog 
tounaace at freight mcnemeat Less than one-half 
of the domestic lateraty freight of the United Stato 
ww IS earned by raiL ^ recently as 192S nearly 

four fifths mos-ed by rail . , j _* 

In contrast, the go> ernment-owoed railroads ot 
the world will proUbly continue into the foresee- 
able future at their present or e>-en higher relatis-e 
positions. Since they are subsidized, they -wiDc^ 
what needs to be camed-people, package 
bulk goods-wbere other earners are not more effec- 
li%e. This is especially true of the planned econo- 
mies m the Cominunist countnes, 

THE HIGHWAYS 

Except in some underdex eloped countno, the mo- 
tor schicle u a siial necesaty for the local delnenes 
in most aties and towns, ami during the past quw 
ter century it has begun to compete actively for 
mtoaty freight (Fig. 95) In the United Slat*^ 
for example, nearly 20 per cent of the ton-anle 


freight movement is by truck. In Europe ^ figure 
ts not so hi^ but the truck has won a 
there too notably dunng and since the aftenn^ 
of the last war at which time many army vehiclfs 
woe converted to avihan use to cany the mer 
which could not be hauled by the da^ 
aged railroads and other earners. Even m the 
Soviet Union, where the constnicnon of ^tor 
vehicles and roads has not been emphasized as 
much as railways the truck accounts for nearly 
4 per cent of the ton mileage of all freight 

It appears therefore, that throughout the 
world and particularly m non-Communist, 
cally advanced lands the motor truck will bec^ 
a senous compeblor for the high-value 
^pe of commerce that moves betweoi, as w a* 
within, urban units 


THE PIPELINES 


RpeliMS sene (1) to tiaaspeirt liquid sod 
the enbie distance from the sources of t vk 
nals tn markets (2) to cany liquids from » 
sources of raw materials to ports of 
(3) to carry bquids from receiving ports to 
markets At present, they are used 
to transfer petroleum and its products and na 
gas but off» promise of convejing diverse o 
materials that are bquefied or can be carneo 
suspension. Currently pipelines range 
from 36 inches m diameter Once 

are comparatively simple to maintain— mdeed, 

quas automatic in operabon. ^ 

Pipeline networks are well develop^ ui 
United States and more than 
Middle East, the Soviet Union, C an ad a. 

Ti».la In the United States, where they 
well established by the outbreak of the l^t w^ 
and received much more attention during 
when many coastwise tankers were sunk bv 
submarines they are now responsihle 
18 per cent of tfre ton mileage of aD fra Am® 
the other areas with pipelines the Soviet ^ 
like the Umted States m that its network « 
one of mteroal dcvelopmenL The Middle Eaw^^ 
Venezuela are important areas of p pelme 
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A luO in irantpoftation at 
htann, Vetusucta. On a unit 
baiU, thit type af trantport 
it the most eottly af all 
(Standard Od Company of 
New Jersey) 



ment from supply sources to seaports, and Canada 
IS both an area of internal supply {from the Moun- 
tain West to the Great Lakes) and of seaports to 
markets (via tho Lnes from Portland, Maine). 

PACK ANIMALS, PORTERS, 

AND DRAYAGE 

In the most teclmically advanced nations, tlw draft 
animal is rapidly disappearing, and the human 
porter is all but unknown. (Reasonable f ac si m iles 
of tlie human porter are to be seen, paradoxically, 
in such busy places as the garment disDict of New 
York City where, in tlie heart of Manhattan island, 
they unconcernedly push rackloads of dresses down 
streets already clicked with automobile trafBcl) In 


many underdeveloped economies, however, as well 
as in some economies tliat are quite accomplished 
technically, the horse and wagon, the ox and cart, 
die dog team, the pack animd— horse, yak, camel, 
alpaca, llama, even the sheep and goat— are still 
actively employed in transportation. It has been 
esbinated, for example, that in the Communist 
China of today human porters are probably second 
only to water transportation as movers of freight 
on a volume basts.* Thus, although information con- 
cenung them is meager and although they are a 
part of the passing scene, such animate forms as 
these are not to be overlook'ed in the total evalua- 
ttonof transportation. 

• Rhoads Muiphey, “China's Transport Probhm, and 
Cooununist Planning,* Economic Geography, 32il9, 1936. 
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A luU in traupoftatlon at 
Mann, Venezuela. On a unit 
baete, this type of transport 
is the most costly of aH. 
(Standard Oil Company of 
New Jersey) 



ment from supply sources to seaports, and Canada 
is both an area of internal supply (feom the Moun- 
tain West to the Great Lakes) and of seaports to 
markets (via the imes from Portland, Maine). 

PACK ANIMALS, PORTERS. 

AND DRAYAGE 

In the most technically advanced nations, the draft 
animal is rapidly disappearing, and the human 
porter is all but unknown. (Reasonable facsimdes 
of the human porter are to be seen, paradoxically, 
in such busy places as the garment district of New 
York City where, in the heart of Manhattan island, 
they unconcernedly push rackloads of dresses down 
streets already choked with automobile traffic!) In 


many underdeveloped economies, however, as well 
as in some economies that are quite accomplished 
technically, the horse and \vagon, the ox and cart, 
the dog team, the pack animal— horse, yak; camel, 
alpaca, llama, even the sheep and goat-are shll 
actively «nployed m transportation. It has been 
estimated, for example, that in the Communist 
China of today human porters are probably second 
only to water transporlabon as movers of freight 
oi» a volume basts* Thus, although information con- 
cerning them IS meager and although they are a 
part of the passmg scene, such animate forms as 
these are not to be overlooked m the total evalua- 
bon of transportaboD. 

* lUiosds Muiphey, ''China's Transport IToblein, ami 
Communist Planning,'’ Economic Geography, 32il9, 195S. 
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AIR TRANSPORTATION 


The auplane. fast achiesiDg supremacy in the do- 
mestic passenger traffic of techmcally ads-anced 
lands as well as m world traitl, is as yet compaia 
tjiely unimportant as a earner of freight Being 
forerf to eepend its energy to remam aloft as well 
as to a^eNe tlinist, the plane is as yet no match 
iQ economy for the self floating ship or the rail 


bound tram. In technically adsanced counfnes, it 
perfonns the vital service of carrying many of the 
mails and of hurrying critically needed specialties 
to their destinations la the outlying areas, espe- 
oally those otherwise isolated or nearly isolated 
ftom civilization, it cames more generalized types 
of cargo-~but for a pnee 


TRANSPORTATION AND LIVELIHOOD 


Until now we has e considered transportation chiefly 
with respect to its contnbuboo to economic acting 
by providing for the flow of commerce between 
places of activity In doing this, Iraosportatioa also 
performs another unportant service to ecoooaues— 
that of livelihood. It u probable that as much as 
5 per cent of the worlds labor force is engaged in 
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OF TRADE 


TRAKSFORTATION &1AKES POSSIBLE TIIE MOVELIENT OP GOODS ALIONC NATION'S; 
it IS the means to an objective. Trade is tlie movement of those same goods; 
it is an objective. Yet, in a sense, trade i$ also a means— a way of satisfying 
as many as possible of mans almost insatiable desires for a variety of 
economic goods. 

Trade eusts either because locabzed demand for materials exceeds (or 
1$ expected to exceed) the possibiLties of its localized supply or because fbo 
supply exceeds the demand. This demand-supply imbalance, m turn, may 
be due to differences among human beings, or among their cultures, or 
among the particular features of their natural environment For example, 
insuLa is purchased by a person with diabetes because it is a bodily neces- 
sity; here the demand is due to a unique human deficiency Rice is a staple 
among foods and an imported commodity in most of the larger nations of 
the Far East, here the demand is m large measure cultural— the result of a 
developed taste for this particular food It may well be in part natural, for 
nee grows well in this area of the world The Asian trade m nee is due to 
an excess of demand over supply in the importing nations This excess is 
partly ascnbable to essentially human factors— to the high natural increases 
in those nations— but is due also to cultural and natural factors, for man has 
not yet utilized nature efficiently enough in this part of the world to pro- 
duce rice in quanbties that are adequate for domesLc consumption— and 
who IS to say whether the limitations to his production are entirely natural, 
or cultural, or human? Certainly higher yields per acre and per person could 
be achieved mth known methods that are used elsewhere, but how can 
these be purchased or otherxvise made available? And even if they were 
utilized to the utmost, would the production yet be adequate, espeaally 
when the high natural increases in population are considered? 

If enough space were available, we could add many other examples to 
those of the nee and of the insulin, and we should arrive eventually at the 
same impasse in our efforts to seek a precise cause of trade Suffice it to say 
that the very many and pronounced differences among human beings, their 
cultures, and their respective shares of the earth’s natural features appear 
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Figure lO.l The hUtatth^ ? V ~ ' j 

of Ptarkel eenlen and rtlaih } \ 

trade artat in the ncmify of * p,tuburs*J \ 

JopUn, MUeouH. Trade arCM { ^ \ 

ore fMJl tltarply I>ounJcd, at [ 

(he do^^co^ioru m/g/if i, f J Uiuauri ^ — R 

Imply, but merge alruut | { /T. I y * K \ R 

Indefinably Into one another ( \ ' As<et»* I r-“» 

iM a rcMZ( 0 / ()te Ji^crenf * I ( 

*iiei of (racing terrilotiet of | \ - , i | 

the larious firms (n a trading • \ f 

center. Joplin, tcith a pcpu‘ I »« . / ■ ^ 

lotion 0 / 40,000, offers a ^ \ 7 

rather tilde tariety of rclaii 1 \ •Stotomuw^ 1 

gooJtoruijcrcicci.comprting { \ AUmm/ ‘ntJt 

tath other titles of timdar or f « ^ \ ^ 1 ^ 

larger size, such as Kansas I “* '* ' I 

City, Wielata, Tulsa, and 

,njs 

some hichly tpeeuuiicd v 

«^«M,^h,iiophn — sr£Sf."%rc.?‘X 

tnoy be mailablo in a larger 

center like Kansas City. The tmaU-Kole tieu thotia ttco dcUmtteiions of Joplin’s 
retaJ trade errO’^e meatured conservatlcely on the baiit of resilience of 
eutlomett uilh eheeUng accounts in JopUn banks, and the other fneaeurni 
liberally on rise 2«ul< of lemlory serted by Jopbn's morning and ctenlng 
ncKspapert. The boundaries of relad'trode territories of most other Joplin firms 
be between these two carmes. The small-scale tiew shows Jopbn’s immediate 



cicimiy and includes all urban units which compete with 7o|>lin for tome retail 
trade. They all lie wUhln the icrTilory usually considered to be fopbn’t rctad-lrade 
area. The boundaries to ihcir (roJing orcoi ore drawn on the basts of M€n.lcwt 
with nietchanit in each center. The larger lowns-Columbus. PitUburg, Baiter 
Springt, Miami, Neosho, Carthage, and Webb Cily-Cariercilie-range In 
population from 3,000 la 20,000. These arc consMeted here to be at the sreonj 
hlcrarchal level, offering a cancty of goods and services shot is substantial but not 
so wide nor to speeiaitei as is found in Jopbn. Thctr trading areas are shown 
by heavy lines. The many smaller settlements are hero considered to be el the 
third /licrorciMiI fciei. They sell groecries, gaiobne. and other day-ltMlay 
consumer goods 


ohlies for accommodabng surplus goods from tJio 
surroupding couDb^-sldcs are equally paisimonious. 
for markets in such small scltlcmcnts cannot con»* 
pete satisfactorily with tliose of towns that almost 
always are not far away. Villages and hamlets are 
Uius essentially market centers of convenience upon 
which nearby residents can depend for life’s daily 
necessities. 


Toerm 

In addition to the simple retailing services oper* 
ating ui competition with those of the villages and 
hamlets, tlie towns offer more highly specialized 
retailing possibilities as well as the more elementary 
types of wholesaling outlets and certain professional 
and trade services. Thus it is possible not only to 
obtain a wider selection of food, gasoline, dnigs, 
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hardu'are, eta, but also to “shop around* among 
the small but numerous dothmg and shoe stoics, 
ten-ceut stores, appliance stores, bakenes, automo- 
bile dealers, farm machmery distributors, and a 
\-anety of other outlets. Not infrequently (notably 
in the Umted Stats) coast to-coast retail orgam> 
zaboas are represented, but, eicept for food super* 
markets, tlieir stores are usually rather modest Tbe 
'Aholcsale Enns tend to be tliose scrMCuig the ou 
merous retail oudetsof the nearby %Tllage3 and rural 
routes, svath petroleum pnxlucts and grocenes 
among die leading commodities so handled. Service 
firms speaahziDg m cleaning, laundering, shoe re- 
pairing, automobile repairing, etCn arc uell repre- 
sented IQ touns, as ate the legal and medical pro- 
fessions 

Tou-ns are often market as well as supply cen 
ters OScial or uoo&oal market places usually are 
set a«de m touTis for exchange of fresh prt^uce 
from the country, and some of tbe retail cstablisb* 
ments also purchase such produce for local resale. 
In areas of gram predueboo, gram elei-ators are 
frequeady d» tallest structures m the toum's sl^> 
line, except perhaps, for tbe sblt fouodatton^ 
n-ater tanks Flour milh, hay mills, sugar refiaenes, 
canneries, milk processing plants, and stoclqvds 
are sbll other markebog oudets found m touns of 
varying size. 

CUtej and metropciOan areas 
The largest urbanized setdements, like the inter 
mediate and the smallest dominate the retail trade 
of their respecbie adjacent countrysides, but uQ* 
like the sm^est and in a manner only suggested 
by settlemeots of intermediate size and aebn^, 
they are mduesbal la trade that is remot ed— some- 
times far remoied— from their actual locabons. 
These largest urban agglomeiabons are the places 
to ^ hr commodibes that simply cannot be 
obtained othen^Tse, as ueQ as for a much wider 
selecbon of the more ubiquitous goods. These com- 
modibes are dispensed so metim es bom huge estah- 
lishroents like Macy’s and Cnnbels. sometnnes fram 
offices like those in the Empire State Biutdmg, 
sometimes &om a rolltop desk along the water&onL 
The retail uSaence of urbao agglomerations ts 


\ety real, but wholesaling acbvntics are the fuac- 
bons which truly extend the over all impact of the 
larger urban umts to otficr parts of a country and 
to other couDtnes fleaching beyond the rrUd trade 
areas of dicse uniD are wliol&ale tcmtoncs— Erst, 
conbguous areas which are coiuistcndy dominated 
by die urban units w luch core tficm and, secDodly 
“twilight zones" of compebbon between the whole- 
sale tcmtoncs of two or more abes or mctropoliies. 
Beyond these "twilight zones* the impact of the 
largest urban units is reduced to tentacles which, 
reaching to almost c\ay settlement— perhaps m 
tbe form of brancli stores or regional headquarters, 
or tra\ ehng salesmen— are constant reminders of the 
presence and presbge of die world s largest urban 
ag^merabons 

Other equally dymamic bes act to gather m 
surplus commodibes from diffomt porftons of a 
pven counby or from different countries so ih** 
they can be made available for redistribution. Tt< 
matket-ccsteT*tiadisg area bonds between these 
largest of urban units and tbeir outlying assotsiits 
thus make possible reoprooty of unpack whethCT 
outlying associates be m adjacent, continuous retail* 
and wholesale-trade temtones or m the fbnn of 
individual contacts froco ponboos well be^tlad tbe 
outer margms of those temtones. 

Ports and hmierhuuls 

Merged into, and vet distinguishable from, the 
market-ceDter-tradmg area reUbonships are coa- 
nectaODs between ports and hinieriandt k hmter 
land differs from a trading area in being oneQted 
to the incoming and outgoing foreign and coastwis® 
shipping of a port, rather than to the retail « hoi®" 
sale features of an urbanized settlement. Of tsiurse. 
many ports are also market centers and poss®** 
both trading areas and hinterlands although tbe 
two usually do not precisely overlap The portt m 
quesbon may be water ports cn aiqxjrts but almost 
invariably are the former and m most cases are 
seaports 

Continuous and Discontinuous Hinlcrfondr Jv"** 
as trade centers have tbeir conbguous trading areas 
and their more distant, Ie» distinctive ttadiQg tet 
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Figure 10^ Eipott<argo 
hintctlaniU of New York, ' _ 

PhitaJetphia, Baitimore, artd 
New Orleans. Note the active 
competition among three of , 
the four ports for commerce 
originating in the western 
half of the manufacturing '■ 
bell. (After Donald }. Patton, 

“CencTol Cargo Hinterlands ' 

of New York, Philadelphia. 

Baltimore, and New Orleans,' ”'■* 

Annals of tlie Association of Nn> Okins 

Amcncan Ccographors. -IS; ^ ^ ^ 

t I Baltunort 
Pn i*d»lp*ua 

ntones, so do seaports lay claim to continuous and 
discontinuous lunterlands. The former are more or 
less generally recognized as being clearly oriented 
to their adjacent seaports. Tlie latter are the more 
nebulous areas, beyond all continuous hinterlands, 
to which no seaport can lay exclusive claim and in 
which all «e for commerce Discontinuous hinter* 
lands are found more often m large nations the 
Middle West of the United States (Fig 102). the 
Urals region and the eastern portion of the ellechvo 
temlory of the Soviet Union, the central portion of 
the peninsula of India. Some examples may be 
found also in nations of intermediate size- m pre- 
war Germany and postwar West Germany, the 
discontinuous hinterland was (and is) thesoulhcm- 
most reaches of the country, north of the Alps, in 
France, it lies just to the soutlieast of Pans, in 
Sweden, it is in the heart of that country’s effective 
territory. For the commerce of these uncommitted, 
nebulously delimited discontinuous hinterlands the 
major seajjorts arc always in particularly active 
competition. 

Effects of Political Boundaries Unless a nation is 
landloch^. it usually prefers to ship and receive 
cargoes via its own ports, and not infrequently 
political inSuence is exerted toward tlus objective. 



This influence sometimes results in arbitrarily ad- 
justed freight rates, sometimes m specific permissive 
or prohibibvo regidabons, and somebmes tales sbll 
otlier forms. The net effect, however, is that bound- 
aries betw een nations lend also to be the boundaries 
of the continuous lunterlands and tlie conbguous 
trading areas of seaports and market centers Being 
more nebulous, the disconbnuous hinterlands cross 
nabonal boundaries more easily The pohbcal 
boundaries of lower-level units of government- 
states, provinces, counbes, etc.-do not appear to be 
reflected so strongly in the seaport-hinterland rela- 
bonships, altliough some degree of pohbcal influ- 
ence IS discernible even here. 

FUNCTIONAL ORGANIZATION 

The hireign and domestic b-ade of nations is thus 
not a uniform flow from or to a countryside but is 
channeled into specific bading temlones with con- 
neebons to and from market centers and seaports 
Each center, together with its outlying temtory and 
its conneebng bansportation and communicabon, 
may be conceived as a unit of organization This is 
a term used in geography and m some related 
fields to refer to the manner in which sociebes are 
functionally organized— to the arrangements they 
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have csUblislicd for accomplulung llior objccti\c» 
El cry unit of organization coiuuts of a focal point 
v.Iicre tlic critical decisions arc made and must of 
tltc cntjcal processes earned on. Tlie focal point 
cannot live satisfactunly in isolation, liOM-ocr, but 
must fuse an intcrassociation uiUi some t}'pe of 
ouU)'ing area M-ilii u tucli continuous and mtimate 
contact is provided by lines and media of trans* 
portalion and communication. 

A unit of organization may be small or Urge 
and need not be economie* it mav be a farm, witb 
the farmstead Cite focal point and tlic Crids the out 
))-uig tcrrilor}, it nu) be a cliurcb. vittb tlic Imald 
ing tlie focal point and Uic raidcntial pattern of 
munbenlup Uic outlying area, it may be a poLtical 
unit, until tlie capital tlic focal point and die Ltut 


itself llie outl)-ing territory It is nouliete bctlrr 
expressed Ixjucvw Uun la the pievnooily de- 
scribed rilatiorulups fictuecn maiL^ emten anJ 
seaports and tlicir respective trading temtonn. 
Tlie trade of nations £s llius functionally organized 
and cui Lest be vicued as an erratic, ti-rohbicg 
movement constantly being filtered tijough tie 
uorkTt focal points to and from its outl)sog areas. 
Tliesc focal points, in fura, axe oiX am/annly 
spaced but axe pnmaxdy tlie unevenly dutnboled 
ciuitm and isolated positiofts of tlie world's large 
seaports and otlier oties Ioutu, silUger, and even 
hamlets, most of wlucb are situated u> those d^ 
namic; active ^itMos of iiit.otu previousJy drsiS 
nail'd an tins bwl as effective areas. 


INTERNATIONAL TRADE 


Zatcnutiorul trade u also fuactxmally organized, 
uith Its focal points being the worlds tcdieucally 
advanced nabons, notably the effective areas u 
tvortliwcsteni Europe aid cast central Anglo- 
America, as well as tesver areas of oonsumptum 


A morLrS tn a iee/»ue«lZy odc^ieed economy ths 
Winr,ipes Crian Eselungr (Ndtonsl Filni Board 
of Canada) 



and prodcctioa ft thus csfubits a patten tLt 
should t»t be new to the readm of this booh 
snarled activity is found in the aore dytumic pc» 
tions of tedmically advanced nations, while the 
outlying couoDies parDopate more or less in direct 
proporiioa to their propensities to eichange and or 
tlicir popuUtioti pressures. 

ROLES OF SELECTED NATIONS 
The i;mtecfStot« 

In IJMO the United States surpassed the United 
kingdom m total value of trade and since then has 
pushed onw ard to an extent unappreciated bv the 
majority of its otuens. Today the country is Gar 
gaotuan in world enromeroe. accounting for O'O 
one-sev'cnth of all imports and over one-fifth of aU 
exports (Fig. lOJ) And jot. despte this command 
ing position, the United Stales economy is afcncst 
independent of foreign trade whidi amounts to 1<^ 
than 10 per cent of its national income Bv w*'’ “ 
oomparuoo. the value of foreign trade of 
European natioas amounts to 20 to 65 per cent » 
their respcctiie oabonal incomes. Furthermore, i®" 
creases m United States production have outdiS' 
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A tnatkei in an xmderdevdoped economy, fhe Sunda\/ market in Cuzco, Peru 
{Standard Od Company of New Jersey) 


tinccd those in trade, despite the country s cont- 
nianding position in the world markets, so that it 
is actually less dependent upon trade than it was a 
century ago. Tlius the United States is m the 
paradosical situation of being a giant among com* 
mcrnal colleagues yet onented almost wholly to- 
ward a very active domesbc consumption. Small 
wonder that every statement and action of the 


country u weighed with utmost gravity by other 
Don-Commujust nabons, nearly all of which are 
either onented toward, or even senously dependent 
upon, the world’s markets Small wonder, loo, that 
sudi statements and achons are given eijually seri- 
ous considerahon by the Commumst nabons, for 
no less an authonty than Karl Marx forecast over a 
century ago the eventual decline of capitalism 
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Figure 10X1 ExporU an4 import* of Ote icorld, of the teodmg trodmg notion*, of 
nor»4}ocninwnu{ and Comnioufl bloc*, and of the leading money amu or bloc*. 
The difference ui totals between tcorld eiporU and tmpotu u to different 
iLoys of keeping records in carunu countries. 


because ot recumog Enanoal depressions, and stated 
fuitber that tbe United States was to be tiie last 
bulwark al capitalism. Tbe conceni of tlie free 
worlds trading nabom is not abated by tbe mter 
national trade record of tbe Umted States, which 
has been rather sporadic in world-maiket associa- 
tions, somebmes becoming quite acbie and some- 
bmes retunung to a policy of quasi isolatroa. Mo^ 


of this coacem now appears to be without 
frundabon, boweser, as the United States now » 
reaching out quite aebsely info ollteT areas to 
raw materials and fuels. 

Import* Canada is the leading and one of to 
tnost consistent trading partners of the United 
Slates, accounbng for about one-fifth of 
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toporti and c»portj (Fig. 10.4). Nc'^iprint, (iiuWr. 
ImTratuig amtfuuts of Iron orr, niilrl, meat. &di. 
aitJ grain ore among iIks Icadert in a long lut of 
imported comimKliix:!. No oUirr tingle nation it at 
oonrnlcnt a nipplirr at U Canada, altliough tlie 
United Kuigdotn. Nieuco. Japan, Cuba. Venemrla, 
West Germany, and Italy eadi contribute lictweeti 
3 and S per irnt of tlic total. Weitem Europe 
tuppbet manufactured producta. Latin .\rncrb-a. no- 
tably Uio dollar bloc, tnppllea peimlruiii and prud* 
ueU of tropical agticulturr. 

ErjiOTtt. Of tlie matcriali gutiig from tlic Uiuted 
States to tU largest UulUidual cuttnnirr, Caruda. 
mmfinliliei! and Cnulml Iron and tied goudi. ii>- 
clodiiig moton and madilner)*, arc of ina)of impor- 
tance, viitii ooa] aitd petroleum rtui far Itdund. In 
addition, a ttido \arieCy of nuteriali, moitly itt tome 
ttage of manufacture, are forwarded. Otl>er«iie. 
U.e pattern of trading partnen u not marlrdiy «iu- 
LLe tlut of imports. Manufactured ctiminodilic* 
comprise aloiuit Ivotidrds of llio talue of (liese 
eipnrts, stiib no otlicr clasiiScation of pronounced 
secondary importance. 

SaliotU in ih« doJlar bloc 
As was suggested in llic preceding paragraplis. tl»o 
Uruted States carries on an actJtv trailc swlb Uic 
dollar bloc (Fig. 10 4). but is not rserestaiily 
oriented tcmanl that bloc. In contrast, tfie nations 
usually coniidcred to be a part of tlie dollar bloc 
arc tcry mudr drjsciKlent for tlicif markets ujwn 
tlw Un.led Sulrs. Hus one counUy atvounls for 
OTcr 70 per cent of the taloc of CanaiU'i Imports 
and 00 per cent of llic value of lier ciports. SO per 
rent and 70 per cent, respectively, of those of 
Mexico. 74 and 7V per cent, of Ilondivras, 64 and 
61 per cent, of Colombia. 07 and 30 per cent, of 
V'enezuda; 73 and S5 ptr cent, of IlaitL TJic trade 
of North America and Caribbean America, cer- 
tainly, is focused upon live United Stales. 

The United Kingdom 

Long Uic Icailer m world trade, tlic United King- 
dom since 1910 lias been second only to the Uruted 
f States and now accounts for approximately on®- 


1»S 


tenth of llio value of iJie worlds imports and exports 
(Fig. lOJ). Tills cradle nation of the Industrial 
Ilevtilulion lias come to be tlie vny symlvol of a 
nunufacturing based largely upon local fuels and 
Inow-liuw arid furtigii raw* materuh and markets. 

tmportt. Perng an old Iiond at world trade, tlie 
UmtMl Kingdom fuu cnmnierda] tics to many londi, 
liolh near aim! for. nccause llirae are so numerous 
and ({iiasl-tKbulous— resembling somewhat the dis- 
OHilmuous luntrrlands of seaports— they can be 
ratrgorimi only generally. So categorized, Uicy 
Indiulo tlie sterling bloc, whicli accounts for ap 
ptoximaiely 40 pr cent of tlie nation's imports. 
Western £iirD]>o, wlJch b responsible for about 
jxe cent, and tiie Western Ilemtspliere. wliicli 
siipplin most of l).e rrnumder So sirigle nation it 
outstaiuling. altliougli die Uiutn) States, Canada, 
and .Auitralla are nolruoitliy. eacfi forwarding 10 
per cent or less of all imports Over one-lliud of 
such imports to ilus agriculturally defioent nation 
b comprised of fual. and well over anotlirr one- 
tlurd of raw matertab for manufacture 

£j}<oti$ Hie sterling bloc receives nearly one-balf 
of all Dntidi rxixirts, Western Europe nearly 30 per 
cent, and ll>o M'estem Itrmuplirre aliout 30 per 
cent At is true of im|Mrts. no single rulion cnjD)-s 
die favorable trade position with live United King- 
iloin that Caiuda occupies with respect to die 
United Staler, in oliicr words, mi single nation gen- 
erally receives mure lian 10 per cent of die out- 
going matnialt from die United KingiUnn, altliough 
Australia, tl<e Union of Soudi Africa. Canada, and 
tlie Uruted Slates ore leading market arcar. Hie 
rcHnmodity export lists are completely dominated 
by manufactured goods, especially those involving 
metab 

fialiont in the lirrfing bloc 
Despite die apparent solidarity of the sterling bloc 
incomponson with utlicf currency arras, die Uruted 
Kingdom does not domiruto die trade with indi- 
vidual nations in dib bloc to Uic extent tliat the 
Uruted States b uncontrated in tlie dollar bloc. An 
examination of die world’s trading lutions reveab 








ngure 105 ErporU and imporl, of tha Vniltd Kingdom and of $ome of that 
counin/’t kadtng hading partner*. Trade tdlh Eastern Europe a too small to be 
mapped accuratclif For further explanation, see Fig 104 


constant and intense competition with other acbve 
maoufactunng and commercial nations. Moreover, 
as tlie bde of nationalism conbnues to sweqi the 
onee-colonial portions of the \vor1d, there is every 
indication that such competition will continue. The 
current trade of some nations wthin both the Brit- 
ish Commonwealth and the sterling bloc is indica- 
bve: of India’s exports and imports, about one-fifth 
in\-olve die Umted Kingdom and one-sistb the 
United States, with West Germany and Japan be- 


coming more acbve in eompebbon, Burma’s bade 
IS with neighboring non-Communist Asian nations 
as well as the United Kingdom, Paldstans com- 
merce 1$ with India, Japan, West Germany, Italy, 
the United States, and sbll other nabons. 

Other fujtioni with overseas agiltatiom 
Most of the continental European nabons with 
overseas alBhabons have financial and poLbeal ar- 
rangements not unhke tliose bebveen the United 
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Figure 10 6 ErpcrU ond import* of France 


Kaiedom and iB polocal Bntish Connnonneald. 

and jts economic Sterling bloc. France Portugal, the 

Netberiands. and Spam are the most conspicuoru of 
sudi nations and ibeir commercial ties 

affiliated countnes and dependencies >ar) about ^ 

per cent of Frendi imports and Ss per cent of ^ 
country s exports axe >»^th meiseas aEliates (Fi& 
10 6) Portugal wbich has not )et expeneaced 
acbi-e expressions for poLbcal separation, xeLes 
upon her oi erseas colonies for about lo per 

h« imports and over 25 per cent of her exports Tbe 

Netherlands, left after the last war with only a few 
shreds of once siaable overseas holdmgs, scared/ 
records an overseas trade vnth affiliated countnes 
This IS true also of Spam, whose vTanmg status as a 
colomalist nation declined to near impotency m 
the Spamsh-Amencan U ar \nticipatiDg cmitmued 
dechne of their overseas trade several European 
nabems are seriously considering doser coopwabtHi 
or even umficabon, as desenhed m Chapter 7 


U-wtsPl in'pamQ 


Tbe onentabon of the overseas affihaW“ 
the econonues of their European affiliates al» v^ 
les in so far as can be ascertamed from essb^ 
records Areas rmder the French flag appear t(> 
paibcularly active m commerce with the mo 
country The remauung bes, involving chieflv su 
sistence economies are more nebulous 


Uncommitted nations 

In both tbe tedinically advanced and *^^**^^^ 


oped poibons of the world are nabons wi 
speciBc tiadmg commitments with other nab 
These not infrequently contnbute to mtemab 
trade in a manner s imilar to that of the tramp 
in o(oan shippmg they tahe up the sladc aw 
the gaps whae necessary This is parbcularlv 
of nabons which have no specific trade oncnfc 
but shift about, year after vear scDing whert 
oppoitumbes are the most mvibng. Most su 
hfint are located either bejond the do ll ar b 


eg-lletl' 
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Ftg^'e 107 Export* ond import* of German Federet Republic. 


South America ot m Scandinavian, east central, or 
soutiiem Europe. Argentina, for example, rehes 
upon neighboring Qrazil and more distant norlh- 
westem Europe and the United States for most of 
its incoimng manufactured and other goods and its 
outgoing agricultural, imneral, and miscellaneous 
oUier commodities, but its record of selection among 
these nations is not consistent. Braeil, Chile, Bolivia. 
Ecuador. Peru, and Uruguay, althougli oriented de- 
cidedly to the economy of the United States, are 
yet more independent economically of that natlcns 
tlian are the dollar-bloc countnes. Paraguay trades 
mostly with its South American neighbors. 

The nations of Europe williout overseas asso- 
ciations tend to act also as world market "equal- 
izers" (Fig. 10.7). Most of these nations predomi- 
nantly buy from and sell to tlieir lounedi^ 
neighbors or the United States and Canada, but 
they are not committed among tiiese or other na- 
tions. Japan also is an "equahzer" (Fig- 108). 


Communist notions 

Altliough information concerning tJie trade of Com- 
munist nations is not complete, most of theix pro- 
ductioD appears to be for domesbe consumption 
Such trade as does exist is cliiefly with otlier Com- 
munist countnes. particularly between the Soviet 
Union and its neighbors to the west and south (Fig. 
109) Among exports from the Soviet Union are 
nonferrous metals (notably manganese), timber, 
gram, cotton, and some industrial machinery and 
supplies. Imports to the Soviet Union include vari- 
ous finished goods, notably from the factones of 
East Geimany, Czechoslovakia, and Poland, timber 
from neutral Finland, and tin and rubber from 
Communist China and other nations of southern 
Asia. Commuiust China’s imports are chiefly tna- 
dhineiy to equip its new factories, and its exports 
are largely agricultural and mmeral products. North 
Korea has a surplus of a few minerals but a dearth 
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Figure 10^ ExporU and imporU of Japan. 

of agncultural produce whereas North Ntetnam 
oSen bmited quantities of both nunerals and agn 
cultural conunodities la Eastera Europe, ihe soitb- 
em nations are more technically advanced and 
hi^ilv icidustnaLzed than their southern neighbors, 
arid respcctiie exports and imports refiect this. 


TARIFFS AND 
RELATED CONTROLS 
We haie noted presioust} that trade arises from 
diEerenccs among people, their cultures, and their 
natural condiboos and that it u partially channeled 
into its present paths by such features as domestic 
and cnerseas m\estiaert of capital, transportatiOB 
costs, and the ownership of transpert^os media, 
let other inHuences upon the x-olume and direcboo 
of wtjrSd trade are ex^ed through such devices as 
quotas exchange controls compensaiims tarsffg 
and tro/e agrcemcnxi Tfie first may un oh espeofic 
lumUtioiis b> gov enunents with respect to the 


amounts of designated commodities which can be 
legaB) imported or exported and the nations to 
from uh,cb they can be shipped. The next two art 
more indirect, exchange controls are tools throug® 
which is TT.ai^«* known the unwiDingness of a coiar 
try to accept, or pemut its merchants to accept 
more than speciS^ amounts of the emrenev or 
other natinps Ccmpensatioiis, in contrast are sd*- 
sidy arrangements for the encouragemeBr or 
couragement of certain trade by gp% emments 
mg such aid available. Except during times 
emergency and other extraordinary tones 
the aggregate effect of these tools of trade ojetrw 
IS not so pronounced as that of tariffs which^* 
assessments levied by gov emments upon cominoo^ 
ties entenng or leaving their areas of junsdic*®- 

More rpeoBctJly the mird tartf reia* to 
«l ipeB&e anti the wwd euitonu to t he i^ ^ i» 

iOeumenSs. Howevo- we are osog the “’''"i, 

svniTnYiaoui wah autom* m ^xcrdaoce with nacres*®*” 


Wnt EuroM I 
Ejtl turep* P 


Wcu EurofM 
CjiI Cu'OC* 


W(il CWOmB I 
SovellKMnt I 

EMtEv'Optl I 


Cemmumvl Chin* 
Weti Eitfep*] 


Exports r~ 
Imports 


Ftgure 100 Export* ond trnpofff of the Sopict Union and tome of ilt leading 
trading partncri. For detailed explanation, see Fig 104 


and of trade agreements, which are designed for 
purposes suggested m ihcir title. All these various 
means of cliannehng trade overlap in actual prac- 
tice. but we shall particularly interested in the 
lost two. 

Tariff classificalion 

Tariffs may be considered from several points of 
view. When weighed as to purpose, they are dnnsl- 
blo into profccripc and reoeniic classifications, the 
former designed to protect a home industry from 
foreign competition and the latter to yield taxes to 
tJie government responsible for the tariff. Applied 
to commodity movement, tariffs arc eitlicr import 
or export measures— Le., levied upon either incom- 


wg or outgomg merchandise Considered as to 
actual duties, tariffs may be speciftc, wherein an 
exact sum per unit is levied upon die merchandise 
m question, ad valorem, wherein the levy is m terms 
of per emt of the xalue of that merchandise, or 
compound, wherein some type of combination of 
the specific and of the ad valorem duties is em- 
ployed. 

Tariffe and technically advanced 
non^ommunist nations 

Hie tariffs of technically advanced nations outside 
the iron curtain are essentially all import measures, 
and their levels have vaned with both tune and 
place. They stand today at heights tliat can best 
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be generalized as more lhan moderately restncbxe 
Hus IS true not only oE tbe United States and Cals' 
gita but of many naboos us north^scstem Eun^>e 
and some m outlying areas 

The United States and Canada. Beginrung 
the tune of its inception and dimaxing in th« 
Haule) Smoot Tan9 of 1330, the United States 
formalized a tanS policy 'Ahtch, uhile fluctuating, 
trended toward inCTCasingly high protective bat' 
ners During the past quarter century, hoMcvcT, the 
nation ha« reversed that beod, whereas the total 
du^ cnUections amounted to nearly ^ per cent of 
all imports and almost 60 per cent of all dutiable 
imports m 1932, they now amount to approumately 
S per ecTit oS all asports and J2 per cent of al) 
dutiable imports ’ Th^ figures evidence a decline 
ux Uuted Stales tanSs that is not generally known. 
Indeed, tanSs of that oountry bene^ those 
of most other leading commeraal nations, indudiog 
many Western European countries wiuch fang have 
been advocating Crea trade oo a world wide basis 
Tbe existiag measures, some of them stiff high, are 
applicable cbiefl) m foreign products wfuc& might 
compete with domestic nanufactuniig and agncul 
tuie In some cases the tanS decline represents art 
apparent rather than a real coocession. uusmuch as 
quotas and/or other control measures have beet) 
substituted m ^leck the inward flow of undesired 
gwds. 

Canada. occup)iog a pivot pontioa m viorlc] 
bade by maiotaiaiog membenhip m both tbe Bnt 
isb Cmimoawealtb and tbe dolLir bloc, neverthe- 
less rnaintainf tanSs as high as those of the oouo- 
try s southern neighbor 

Vorthicestem Europe Tbe tanS pohaes of W'est- 
em Europe v-aiy among the several nations m- 
voHed, with tl^ lowest duties prevailing in the 
north, mtermediate rates m the latitudinal center, 
and the highest measures m the south. As is true 
in the Umted States, these measures reflect domes, 
he production, and they tend h> be highest upon 

* W S. W oytnuky, aad £. S. W ojImiXy, Wgtii Coov. 
mette and Cocemirurat, The TwexiUeth Ceonay PubI, 

\CTf Tab 135^ pp 282-Z6i. 


manufactured commodities in the industrial north, 
and upon lianusled produce in the agncultural 
soutK Tlui suggests that many of tliese are pro- 
tective measures for Iiome industries, but a sizable 
number— probably more tlian in the United States- 
are also for purposes of rev enue. Commodities Used 
for revenue purposes are largely lusuiy items and 
"necessities* for which tlicre is not an abmlute 
ixred coffee, tea, tobacco, wines and hquors, sugar, 
and petroleum products. 

Outlying Techmeallij Adccnccd Saiums Tbe Un- 
pohacs of outlying Icchxucally advanced ruhoas 
differ proDOunc^y In Argentina, tariffs are quite 
lugli, accounting for as mucli as -40 per cent of dc 
total reienoe to the azoatul goternaieot Asrmgi^ 
be anUopated, they are lughest on agncultuml «d 
lodustna) materials competisg with products or 
home industry, and of islermedute lev^ or essen- 
bally absent where relating to needed raw maten^ 
or products not in compeQhoa with domesbc pf» 
duchon. Chile also derives a sizable revenue frao 
tariffs, but many of ilu°*e are export measures 
assessed on outgoing copper, iron, and other nu®" 
etals as well as on imports. Tbe same genexahra* 
bon tan be made of % cnezuela, with petroleum sod 
iron bang particularly subject to export assc^ 
ments. In contrast, Australia tie bmon of 
South Ahica tend to follow more moderate tanff 
pieces and also to work cioselv with the atsn- 
ber nabons of tlw sterlmg bloc and the Bntidi 
Commoow eaith. 

Tanffs and underdeveloped nations 
The trade of most underdeveloped naboav i* rathe* 
light, and many of their gov emments are relatw^ 
youthful, having gamed independence onlv recenth 
Consequently tariff pohaes are frequentlv not ve* 
discermble. Such rarifft a* do enst arc ehiefl' r*''*" 
nue measures assessed against outgoing mino^ 
agncultural products purchased by foreigners, aou 
upon import limmes. In Latin Amenca. wfsete 
independence is not a recent nmovabon. such dir 
faes are often responsible for 23 to 50 per 
revenues to tie laying gov ernments. 
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Tariffs and Communist nations 
Trade is a monopoly of national governments m 
Communist nations. Tariffs therefore do not assume 
die importance here diat they do in other areas of 
the world. In certain of the more active trading 
countnes where adjustmentsmustlicmadebchsecn 
\NorId market price and domestic price of specified 
commodities, a form of tariff is employed. Measures 
like quotas also ore used occasionally. 

Trade agreements 

Traditional Agreements. Trade agreements tradi- 
tionally have been more or less documented “gen- 
demen's agreements'* executed bilaterally, with each 
interested nation entering into a number of such 
relationships svith different nations as partners. Al- 
most invariably they lox-oh'o mutually satisfnctoiy 
policy deviations on die part of cadi contracting 
natioiP-dcNiations wluch arc in effect concessions 
granted to the oUicr nation or nations partiopatuig 
in the proceedings of a given agreement. \V1ierc 
negotiated under the protective umbrella of an 
aiBllattoa like a currency bloe or a loose poUbcal 
confederation, they usually have been completed 
and executed u ith maximum ease and finesse. How- 
ever, they have been employed as well where no 
sucli oiRhalions arc fm-oKcd. More recendy, they 
have come increasingly to entail several natioas. as 
IS evidenced particularly by the General Agreement 
on Tariffs and Trade. 

y 

The Cencral Agreement on TonQs and Trade 
(GATT). Immediately after die last war an mter- 
natjonal trade confederation came into being largely 
as a result of efforts by tlie United States. GATT, as 
it has come to be known, is a loose contractual 
arrangement witli no governing body but wnlh a 
membership of thirty-five nations which aggregately 
are responsible for over SO per cent of all uitex- 
nationd trade. Tliis membership indudes Australia, 
Austria, Belgium. Brazil. Burma, Canada, Ceylon, 
Chile, Cuba, Czechoslovakia, Denmark, the Do- 
minican Republic, West Germany, Finland, France, 
Greece, Haiti, India, Indonesia, Italy, Japan, Li- 
beria, Luxembourg, the Netherlands, New Zealand, 


Nicaragua, Norway, Pakistan, Peru, Soudiem Rho- 
desia. SwcdeiL Turkey, the Union of Soutli Africa, 
tlio United Kingdom, and the Umted States. 

Tlic primary purpose of GATT is to promote 
conferences which might result in die reduction of 
tariffs or odier import restrictions, in the faalitation 
of payments, and in the settling of complaints. 
Iiuli^y many of the conferences were bilateral but 
recently have come to invohe several nations. AI- 
lliough too young to bo examined critically, GATT 
docs appear to be augmenting a trend toward more 
extensive and unliindcred trade— a trend which 
commenced shordy after the Depression of the 
1030s. 

Other Agreements. Although GATT contains a 
mcmlicrsKip rcachmg to most parts of die world, it 
IS by no moans the only such agreement in the 
world. In Cliapter 7 we noted some of ^^'estem 
Europe’s trade agreements, notably the Coal and 
Steel Community and the European Economic 
Community, both of which involve West Germany, 
France, the Nedierlands, Belgium, Luxembourg, 
and Italy Another such group in Europe u the 
Outer Seven, made up of the United Kingdom, 
Austria. Denmark, Norway, Portugal, Sweden, and 
Switzerland. This group is much less cohesive than 
Ute European Economic Community, and some 
experts (juestion whether it is accomplishing any 
real purpose Unlike die European Economic Com- 
miuuly. the Outer Seven does not aspire to a com- 
mon market surrounded by a common tariff wall 
Instead, each member nation retains its own tariffs 
but makes certain exceptions to other members, so 
that a senes of “gendemen’s agreements’ replaces 
coordinated policy. Still another European-centered 
organization including tariff reduction among its 
objectives is the Organization for European Eco- 
nomicCooperatioa (OEEC) It contains the thirteen 
nations already mentioned, plus Greece, Turkey, 
Spain. Ireland, and Iceland. This group now is 
being enlarged into a transatlantic organization 
called the Organization for Economic Cooperation 
and Development (OECD) It includes the eight- 
een European nations already mentioned, plus the 
United States and Canada Its objectives arc 
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primarily the stimuJation of world trade partly 
Louzh aid to underdeveloped economies and 
partly through other measures Still other regi^ 
oreamzabons include tanll reduction among thetf 
objectives As imght be expected the most active 
and po«-erful members of such organizations usu 
ally are technically advanced 

THE FUTURE OF 
INTERNATIONAL TRADE 
We are concerned here xsath the immediate future 
of mtemabonal trade the indices of which are now 
within Mcw Among such indices both the slaitu 
quo and the new must be considered 

The status quo 

Over one half of the value of all int^abon^ com 
mcrce is made up of semifimsh^ 
goods about one-fourth of agncultural foo^tufis 
Ld beverage commodibes arid Ae remainder of 
crude malcnali mcluding fuels This trade is w 
ented sharply toward the United States and ^e 
United king^m which two nabons acCTunl for 
weU over one fourth of the worlds total mterna 
tional commerce Together with the four next most 
acbve bading nabons-West Germany Franw 
Canada, and the Nethcrlands-they account for 
nearly one half of all such commerce ‘ As has beCT 
stated prev^ously these world leaders al» are the 
nodal points concerning outl)nng areas of polib^ 
and economic affihabon. The dollar bloc dommat^ 
bv the Umted Smtes accounU for about one lourth 
of all trade, and the sterhng bloc of the Uo^ 
Kingdom for nearly an addibonal one-fourth The 
rtjfur quo is thus one of pttmounced dmmnalMm 
by a very few technically advanced nations of aU 
world trade 

The challenge 

The challenge to this badibonally evolved stale^ 
affairs is essentially twofold and involves (1) the 
‘ However the Soviet Union is rapidly betoming Dwre 

acuvem trade and m some years now replaces the Nether 

l.ndt m suth place (F g. 10 3) 


™„g economic productivily and mfloeocc ol som 
Commumit nat.onj and (2) lh= mmas og me»™ 
of economic and political independence on Iho pan 
of underdeveloped nations 

Potential Competition jrom Communist haltons 
NoUbly since the death of Stalin, 
nations have begun to emerge from behin 
curtain In tlie realm of economics they not oiuy 
have offered hmiled teclinical assistance and 1<^ 
to certain underdeveloped nabons but have es 
hshed a few badmg relabonships At 
appears that their economies are suffiaenUy emo^ 
oiuc in dev elopment that they will not offer a / 
senous challenge to the status quo m Ae immedi^ 
future It should be remembered, however 
cssenbally all Communist nabons are 
chrome food shortage wh ch hc^es 
dunsE bmes of famine— more often than not, 
the summer monsoons of Asia do not bnng 
usual mouture of that coobnenL To date uie 
ous plans and other efforts have not b«n s 
to overcome the pronounced and stubborn 
hinitalions to the agnculture of Communist , 
and agncultural output hasnot reached thep 
specsficabons In contrast, the build up o ® v 
factunng and mining faohhes has been qui e p 
and usually in accordance with the various p 
■nierefore it is logical to expect that ^ 

Union in parbcular m ght attempt to toUo 
tune-honored footsteps of the United d 

embark upon a pohey of exchanging finis P 
acts and furplus minerals m the world mark^« 
a^cultural products and thus hope to 
twofold objecbve of sabsfymg home 
sudi products and concomitantly gaming econ 
and poLbeal fnendships abroad 

Increasing Independence of Underdeveloped N ^ 
tioiu The second aspect of the challCTgc ^ 
rtofus quo m foreign hade is more widesp 
global distnbuhon and less centrally °^S*“**^ ^ 
IS the Communist movement This is the jp 

determmabon of many underdeveloped na o 
attain an mcreased measure of economic 
sufficiency Emphasis to date has been upon 
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production of foods, fibers, and a small number of 
metals, chiefly iron and steel products. 

The ultimate effect of such limited industriali- 
zation in underdeveloped lands is as yet a matter 
of argument. One school of thought maintains that 
this trend will mean a loss of markets and raw 
materials to nations now industrialized, whereas a 
second maintains tliat it ivill mean an increase in 
over-all standard of living as well as produebon— 
of demand as w ell os supply— and that die under- 
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developed nations will assume roles regarding cur- 
rently industrialized nations that are not dissimilar 
from tlic roles these nations currently enjoy with 
respert to each other. In other words, instead of a 
decline of factory output, the total world demand 
will be enlarged enough so that trade bctw'een 
nations will be even greater than it is now, and so 
that each nation will tend to market its specialties 
on an international basis. 


TRADE AND LIVELIHOOD 


Trade, like transportation, not only provides liaison 
among regions but also makes it possible for people 
to cam a bviog. It accounts for possibly as much as 
10 per cent of the world's labor force and as mucli 
as IS to 18 per cent m tlic most active commercial 
nations. It Uius supports far mote people than does 


any of tlio world's lesser productive occupabons of 
minerals extracbon, fishing, forest-products mdus- 
tnes, and grazing, and is responsible for over one- 
half as many working personnel as there are in 
manufacturing 
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PART FOUR THE SOURCES AND 

APPLICATION OF ENERGY 

Man looks to nature not only for row materials and 
ogcnij of production but oUo for most of the energy 
without which the Industrial Revolution would Juive 
been impossible, introduction, pace is 
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TO31NICALLY ADVANCED NATIONS ABE VAIBLV DUBSTINC ^Vrra ENEBCY, AVITHOUT 
which their existence as such would be impossible. We simply push a button, 
and there at is— in factones, in homes, in transportation and communicabon 
equipment Of course, much planning, past and present, and large-scale 
implementation of those plans are needed to make energy so readily avail- 
able. Generations bom to these condibons can realize only with some effort 
the amount of bme once neccssaiy to do life's simple chores under less 
favorable arcumsianccs. Cutbng the ivood for the bteben range and the 
pot-beUicd stove in the living room (the bedrooms being unheat^), pump- 
ing the water or drawing it from an open well by hand for human and 
animal use, hauling produce to town and grocenes home by slow team and 
wagon— these acbvitics were time-consuming However, they were only 
prerequisites to the real work of the day-the daw-n-to-dayhgbt work in the 
fields with either animals or band tools, or m the small artisan sliops from 
which our giganbc factories have evolved Most people m underdeveloped 
economics and some in tecluucally advanced ones sbll live under such 
condibons. 

Intensive use of inanunate energy has mcreased hand in hand with the 
nse of manufacturing— and >vith good reason, for both are direct outgrowths 
of the Industnal Eevolubon of previous centuries However, we now are 
living in a century in which other producbve occupabons— and many of the 
service occupabons also— are consumers of inanimate energy on an impor- 
tant and expaoduig scale Similarly with use of energy by economies- once 
inanimate energy was considered almost the property of technically 
advanced economies, but now more and more underdeveloped economies 
are coming to af^neciate its significance Non-Communist and Communist 
nations have shown a keen appreciation of manimate energy. Indeed, non- 
Communist nations of Western Europe and its offshoots first demonstrated 
its significance. Conununist nations have emphasized it m theuplaimed devel- 
opment. Because inanimate energy is so increasingly vital to so many different 
sectors of an econemy as wdl as to so many different types of economy and so 
many specific econonies, it is accorded a special section in this book. 
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,utaiyabeairefi^a*atru;<BUofh(x^>on. 

In other areoM the rocket hoe tent a man uM-^g 
around tU ecrth tnUttthanlxco hourt. (Bnluh 
Informatum Seracet) 


n 


National consumption 
About lour fifths of aU energy B 

tedmically advanced nations, and 

fifdivnthm underdo eloped economies Ihe UniM 

States accounU for 38 per cent of the gra^ ^ 
the Soviet Union, for 18 per cent; the United 
dom. for 7 per cent, and West Geimany. for 6 E« 
cent (Fig 111) Western Europe, mcludmg tM 
United Kmzdom and West Gennany. consumes JJ 
per cent and eastern Europe about ^ 

nearly all European consumption occurs m 
techmcally advanced countries. Japan. 
eentma. Chile. Uruguay, the Union of Soudi \tnc^ 
Australia, and \ew Zealand together xix up “ 
additional 7 per cent Of the ptom^cedly im^ 
developed economies. Co mmuni st Chin a pro 

Reported daU indicate that Inda 1* P«t) 7 

second, wtb 15 per cent of the Wd total 

Appronmately 70 per cent of aD energy 
sumphon tales place wdim non-Communirt 
turns and the remainder wthm the Coma 
bloc. Russia alone accounts for over one-hit* 
coQSumpbon by Communist nations - 


CONSUMPTION 

Total consumption and uses 
K recent survey by the United Nations indicates 
'that the total vvorld consumption trf energy amounts 
to the equivalent of nearly 3700 milhm mebm 

tons of coal and that It is mcreasmg ^ tte rate of 

4 per cent per )ear * More than one-half of mis 
1$ believed to be used m manufacturiDg. 
one-fifth m transportation, one-fifth u 
beatmg. and the remamder in all other 


Per capita consumption 
The consumption of energy per inhabitant, 
m Figure 11.2, further onphasizes the 
mg dominance of technically advanced 
especially the United States and Europe. Bes 
the United States, mdividual nations of 
indude f^narla, the United Kmgdom, East 
many, Kuwait, and Czedioslovalaa. Most 
remaining nations of northu estem Europe are r 
per capita oousumeis, as are the Soviet 
Venezuela, the Union of South Afnca, A 
and New Zealand. 


PRODUCTION 

Mans ascendance from the anrtn al level and 


Mans asceiKidiii* uum ujc -- Aaat^ 

significance of inanimate energy to that 
IS a familiar story and therefore we 
ours^v-es with the outline preseited m Tab 


» Worti Energy Svpplta^ 13oS-ISa8 Luted >»t*ins 

Staumcal OSce, New Yoi 1960, p. 7 


Note that before a-D 1200 mans _ 
mg iTianimatg energy is reckoned 
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In technically advanced 
countries energy is produced 
chiefly by inanimate means. 
Thu IS a control board <n a 
petroleum refinery The man 
watches instruments; the 
apparatus docs the work 
(Standard Oil Company of 
New Jersey) 



In underdeveloped countries the chief source of energy u stdl animate. In India 
these oxen move forward to raise a container of water, then back up to lower 
the container for another load. (Government of India Press Information Bureau) 



lllldstlhrM timu is 
IhghHcwrtsIlvirigi 


PcrctpiticontumptiM 

□ SI world iwrig* SlghHyCulow PH lessihinBnitnirB T "lun/.nor.wi 

oribov* LmJ world ivifigt LaJ elworldiviriii ^^UnnportM 

f i|urc 11.2 Per capita eoneumption of ittanimale energy. The rale <n the Untied 
Statee Is ncorli/ times the tvorld overage, and fn Canada nearly four limes 
that average Tiny, underdeveloped Kuwait is also among the leaders Why? The 
reined pet capita consumpiton in £iwt Germany was only slightly higher than 
that reported for West Cermany, the Ji^crenee wot ru^nent to place it in a 
higher category, but some experts believe the East German slalislics are 

exaggerated 


between a,d. 1200 and 1800 in centuries, and since 
A.D. ISOO m fractions of centuries. Viewed in such 
a perspective, man’s progress toward this particular 
objective appears on the threshold of a level of 
fruition that taxes our imagination. Here is an excel- 
lent illustration of the debt owed by current gener- 
ations to those who have lived and worked and 
thought in times past. 

Changes in energy sources for the United States 
are graphed in Figure 11.3 During the past cen- 
tury, tl^ country has experienced two parallel 
trends— from wood to coal before 1900, and from 
coal to petroleum and natural gas since. Meanwhile, 
energy consumed has mcreas^ dramaticaUy. 


Current production 

Nearly all energy comes from manimate sources, 
and the remainder from human and animal muscles, 
^er one-half of the inanimate energy is denved 
from coal and coke, nearly one-third from petrole- 
um, about one-seventh from natural gas, and a 
very small portion from hydroelectnaty (Fig 11.4) 
The sources for mdividual nahons are seldom so 
diversiSed Most of the leadmg manufachinng 
countries of Europe depend chiefly upon coal and 
coke. In Scandmavia and the high mountains of 
south central Europe, hydroelectric power is veiy 
Important. In Italy, natural gas is the pnmaiy 
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eratc amounts of actual energy are being mov'ed. 
Petroleum and natural gas are more efficient m heat 
value and lend themselves to all types of surface 
transportation. However, they require carefully 
sealed rather expensive storage tanks and/or un- 
derground facilities. Electricity, however, cannot be 
stored efficiently and cannot be transferred eco- 
nomically beyond 500 miles at existing cost-pnee 
ratios. Furthermore, it requires its own custom-biult 
transport medium, the power line. Nuclear energy 
oilers special promise in transportation. Containing 
tremendous amounts of energy per unit of weight, 
this source is very mobile and probably will be- 
come more so. 

The transfer of most energy is' a domestic 
operation. However, about 13 per cent of the 
world's total production is exported (Fig. ll.l). 
Such exports ore comprised almost entirely of pe- 
troleum moving out of the Middle East and Canb- 
bean Amcnca to teclmlcally advanced nations 
whose voracious consuming capaaties exceed their 
own high rates of production. The United States, 
Western Europe, and Japan are the primaiy areas 
of energy receipt. 
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Figure iJ 4 Coal, petroleum, natural gas, and 
hydroeleclricitif as sources of tnanimale energy 
for the world and selected regions and for 
selected nation*. The arrangement i* by helming 
rank in world production Note that the graphs 
sAou) consumption onhi of hydroelectric cnei^U. 
lot of all cieclricfli energy Much tkermoelccine 
energy u obtained by burning coal, petroleum, 
sr some other fuel About 7 per cent of the worlcTs 
{nonirnate energy comes from all electrical energy 
combined 
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A CENTURY AGO, COU. WAS T«E DIRECT OR LNDIRECT SOURCE OF MOST OF HIE 
world’s inanimate energy. Now it supplies only about one-half of such 
energy. Yet the volume of its extraction is currently at an unprecedentedly 
high level, and there are indications that in the coming decades it might 
regam at least a part of its oncc-paramount world position. 

NATURAL OCCURRENCE 


Coal 03 a substance 

Composition. Coal is made up of varying amounts of carbon, hydrogen, 
oxygen, nitrogen, and impurities Some of its carbon remains solid uhen 
heated, and some gasifies, together with other gaseous elements These 
gaseous materials are called vdolih matter, which ignites easily but does 
not burn so continuously or smokelessly as does the fixed carbon Moisture 
and iDcombusbble ash, also present in most coal, are usually Labilities 
rather than assets to its usefulness Coltc is made from coal by lieatmg and 
dublling it to drive off volatile matter and otlier impunbes, so that a 
residue of solid, fixed carbon remains Coke is used chiefly to smelt iron ore 
The volatile matter of coal once was wasted, but now largely is conserved 
and subsequently ublized. 

Classificatton Coal is divided into several categories and subcategones on 
the basis of the beating value of its carbon. The resulbng ranks range m 
ascendmg order of carbon content from figmic through stages of 

bituminous coal to anthracite (Fig 12.1). Coal of the lowest rank is brown 
and is high in asli and moisture content, m the other ranks the carbon is 
incrcasmgly predominant 

Organic matter insufficiently decomposed and carbonized to qualify as 
coal u called peat. 

Dcneatiois. Ar war stated « Chapter 4, cos} is psrapozideT'aaify as orgsn- 
ically derived sedimentary rock, although anthraate is often rather highly 
metamorphosed. Most geologists now subsenbe to the theory that vegetation 
once luxunant, from large trees to smaller plants, was submerged in swamps 
and other luackisb wiUeis and subsequently covered by other, usually 
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Figure 12J Rant* of coal 
The nghi-hend graph ihouA 
heat caluee tn British thermal 
untie per pound, and the 
left hand graph indicates the 
amounts of fiied carbon, 
uHaide matter andmoiduie 
m each rank (assuming to ash 
content). (Aher VS 
k>gical Survey Professiooal 
Paper 100 WaiAtngton.DC; 


nonorgamc sediments The imt^ 
v^ere dueflv organic muck which ^ 

eealed into peat In tone an overbur^ of seds 
meotaiY beds resulted m compaction of these peaty 
inatenii often to such an estent that mitial^ck 
nesses of more than 10 feet were compr^ mto 
coal beds of 1 foot or even less If the deponbOT 
of overburden was accompamed or followed ^ 
crustal movement, fee beds vsere often compacted 
even further - 

Although peat IS stiU bemg formed m some ol 
the nuddle-Utitude and higb-latitude clauses n^ 
of the world s coal has resulted from sporadic r athw 
than persistent developmental processes todeett 
the most mlensively esplo ted fields were formed 
during two successive periods of geologic history 
believed to have begun over 2o0 million years ago 
Some coal has been accumulated m later periods or 
geolo^ tnne but most of this is made up of low 
I rank bituminous coal and hgnite. The rate of leplen- 
1 ishmeat of coal is so slow that it definitely may be 
regarded as an irreplaceable resource. 


, are piunaifly bihiminous, (2) they are extensiv^ 
and (3) they are unevenly dislnbuled 
boos As 1 $ mdicated m Table 12.1, about four fiWU 
of known world reserves are anthraate and 

nous materials Smee the total reserves of anthra®* 

are very q^all, the figure refers essentially to m 
mioous coals, many of which are of colang 
The total coal and lignite resen cs of at least o 
lion tons’ are sufficient to last for more than t» 
thousand years at the current rate of ertraction. 
I which now IS ovct 2*' biHion metric tons per ) 
Over one-third of the total coal and Lgnite 


e situated in the United States, nearly one-1 


-fourth 


the Soviet Lmon, and possibly as much as oii^ 


fifth in Communist rhina. No other smgle nation 
T cent ot 


IS generally credited with more than " p®’ ® 
the wmlds reserves, altbou^ non-Comm 
European nahons aggregately account for over 
r cent of the total figure 


perc 


Reserves Three highly signfficant generaluationi 

can be made of the worlds coal resenes (1) they 


*Of coroe. while reliable, thu is emty 
.~1 , B» matters as ODtnpIe* as this, otba 
equally eompelail experts may be at variant wi ^ 
Erores. The genmahzatiDiis among estim a te s, 
to agree, differmees are usually m ilegree rath« 
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TABLE 12.1 

^ World coal reserves, in millions of metric tons 


1 Region 

and 

country 

Aiuhraate, 
bilumiTiout, Aiul 
auhbifinnfnoua 

Lfgnde and 
broumcaal 

Toted 

Ter cent . 

of { 

world j 

fotai • 

Anglo- Amenca 
, United States 

1,325^64 

495,265 

1320,829 

36.4 \ 

f Canada 

6S.053 

24,592 

89.645 

18 

Total 

1,390,617 

519,857 

1,910,474 

38.2 ; 








Latin Axnenca 
Colombia 
Chile 
Others 
Total 


* Moit of the bituminous and anthracite coui is in West Cennany, and most of the lignite Is In East Ccsinany. : 
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Naiural occurrence and 
economic geography 

laVc all commodjlies, coal u of rnawmum signiS 
cance to economic geography >shcn considered >*ilh 
respect to its existing or potential capacity to satisfy 
certoia economic needs and \sants This capaaty, 
in turn, depends largely upon llie feasibility, under 
existing or potential cost pnc« ratios, of ( I ) extract 
ing the coal and (2) transporting it to marUt 
Natural conditions which notably aScct the fcasi 
bility of extraction are the typ^ sought, ilie 

manner of its present-day occurrence, and the asso- 
ciated natural features wiluch might aid or hinder 
extraction The conditions aHccling transportation 
are cliieSy the location of deposits with respect to 
existing or potential markets, secondary considcra 
Uons are the associated natural features which 
might Old or hinder such traasportation 

Peasibihly of Estraciion. tyfu or coal sovarr 
Lignites with their comparabicly loiv carbon eon 
tent and relatiNely high proportion of unwanted ash 
and moisture are gener^y utilized only where the 
cost of obtaining other fuels u prahibitivety high- 
The lower ranks of bitununaus coab are almost in 
the h^tc category of demand and are l^-passcd 
unless their extractioa becomes absolutely neces 
sary Anthraote once m appreaable demand as a 
household fuel in the United Slates and some fewr 
other naboos, has suffered during the post half ceo 
tuiy in competition wnth fuel oil and natural gas 
The betler-quahty bituminous coals which have 
the highest Btu content of all coal fFig I2J) and 
which coke to maximum satisfaction, are the most 
highly prized. Other factors being equal, the world 
'demand is greatest for the high-quahty bituminous 
coal, with less demand for intermediate ranks of 
J jbitummous matenal and least for low rank bttumi 
nous, Lgrute, and anthracite reserves. 

XfODE OF occuTuicscx. SiDce coal is a sedimen 
tary rock, it has been deposited m seams which, al 
though someumes folded or fractured, are more 
continuous than are accumulabons of most materials 
that have been deposited or reworked by und» 
ground water These seams may range in thickness 


from a mere trace to over 100 feet but usually are 
from 1 to 12 feet ihicL Some scams may be very 
extensive honzontaHy-thc Pittsburgh seam, for ei 
ample, underlies a surface of more than 140CO 
Square miles— w licrcas others extend for afew square 
feet or even less More often Uian not several scanw. 
interspersed wjUj otJicr sodjmenlaiy beds exist at 
levels ranpngfrom actual outcrops to deptlissoW 
that as yet tlicy liave not been carefully eshinated 
Coals of bituminous and lower rank tend to be lest 
disturbed straligraphically than arc anthraotic and 
I related maten^, tlie quasi metamorphosed de- 
posits of which are often found as unevenly axn- 
preased folds and other structural deformations. 

xiivxNC TVCJiMQtxs. Most coal mining takes 
place at deptlis of I.SCI1O feet or less beneath the land 
surface, aiUiough mines of more than 4000 fert m 
depth are worked. Nearly all mining fields are u 
reality composites of mdividual scams eusttog^^ 
different lev eU Specific extraction is done by sbaw 
and tunnel slope, dnft, open pit and auger meth- 
ods, and CTpenmcnCs are now being conducted ® 
underground gasification and hydraulic mining The 
first involves the sinking of verbeal shafts from tb* 
land surface and ifio opening of tunnels ftoo tbes* 
shafts along the exploited seams The slope method 
generally resembles the shaft-and tunnel method, 
except that a sloping rather than a v ertical eotranc* 
provides access to the coaL The dnft mmmg u 
be seen m areas where coal beds outcrop either on 
level surfaces or along stream vallevs etc ano 
differs from the first two only m that the prelum 
nary sinking of a shaft or opening of a 
unneoessaiy Open pit mining sometunes cahw 
stnp mining, or stripping, entails the removal, usu- 
ally by mechanized equipment of unwanted sur 
face materials overlying shallow seams and the 
direct exploitation of Ae unearthed coal kugn 
mining a comparatively recent mnovahon invol'^ 
the gouging of coal seams with giant mechanized 
augers It may be earned on either above or belo* 
ground level Shll m the laboratory and pilot plau* 
stages are the g^ificahon of underground coal and 
the subsequent collection of the gas for later use 
A sixth technique called h) drauLc mining now is 
bemg used especially in the Sonet Union It 
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volves the washing down of coal faces with power- 
ful jetstreams of w'ater. 

NATURAL CONDITIONS ASSOCIATED WITH EXTRAC- 
TION. We have discussed previously the cnbcal im- 
portance of rock structure to coal tniruog. Besides 
the structural arrangement of tlie coal and its adja- 
cent beds, however, there are other natural features 
which usually aScct coal extraction. Three of the 
most relevant of these are: (I) ngidity of the coal 
and its proximate materials, (2) elevation and 
slope conditions, and (3) the presence of water in 
excessive quantities. The ngidity of coal affects the 
ease of its removal regardless of method, the rigid- 
ity of adjacent materials is unportant to the ease of 
lifting the overburden in open-pit mining; and the 
rigidity of both the coal and the nearby beds is 
significant m the stability of shafts and tunnels in 
underground mining. Elevation and associated 
slope conditions are especially unportant to under- 
ground mining, for somehow the loosened matenals 
must be brought to the land surface-sometunes a 
costly operabon. Water, although a necessary agent 
to some types of mining, is a serious deterrent to 
such extractiOQ when present in excessively large 
amounts within or near the mined strata, and one 
of the most serious and persistent problems m both 
underground and surface coal mimng in some areas 
u controlling Inundation. 

Climate is a natural feature that also affects 
mining, particularly the open-pit mining of the 
middle and high latitudes, where such operaturas 
may be discontinued for the winter months Areas 
subj'cct to continuously heavy preapitalion, notably 
to sudden, torrential storms, are in constant danger 
of inundation of their mines. 

Feasibility of Transportation. Abstract statements 
concerning the feasibility of coal transportation are 
of little value, and tlier^ore a more detailed treat- 
ment of this subj'ect will be postponed until specific 
TpgMMis are discussed later uj this chr^fer. Suffice it 
to say here tliat usable but unexploiled reserves are 
usually found in places which are too far from mass 
markets, too inaccessible because of rugged terrain, 
and/or too inaccessible because of harsh climates, 
to warrant their current exploitation. 




fcy conveyor belts Below, open-pit mining, or 
stripping VsvaUy tv,o machines ore In operation— 
a large one to remove the overburden which 
tends to be present m far greater amounts 
than coal, and a smaller one to remove and load 
the coal Some of these machines are big enough 
to bold an entire automobile m their loading 
buckets (Peabody Coal Company) 
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WORLD CONSUMPTION. 
PRODUCTION, AND TRADE 

Each year o\er 24 billion tons o( coal are extracted 
and consumed Despite coals significance as a com 
meraal source of energy, it does not enter \cry 
actively into intematumal trade, because the major 
consuming nations draw heavily from their ov«ii 
reserves (Fig 12J) Only about 6 per cent of all 
mmed coal u exported. Such commerce as does 
exist is surpruingly diverse in global extent Among 
the more conspicuous trade Boat are those from 
the United States to Canada, amounting to over tO 
per cent of all mteroatiooally traded coal, and from 
the United States and lesser suppliers to West Cer 
many, France, and Italy, each of which accepts 
upward or downward of 10 per cent of all 
entenng world marVets 

Some nations— notably Belgium and to a lesser 
degree \\ est Cermany, the Xetherlasds and France 
-'Ore active in the reexport of coal, although the 
totalamount so traded IS comparatively small West 
Cermany, interestingly, both imports and exports 
sizable quantities of coal, but not much of these 
are actually reexports Instead. Uoited States coal u 
imported and German coal exported. Coal buid.er 
mg (stonng at bey ports and railway terminals for 
refuelmg), a leading activity m the heyday of the 
coal fired steamship now is comparatively mod 
esL 

Until recently, there was no noteworthy coal 
trade aroong Communist nahons, smee nearly all 
the more active Communist economies are quite 
well codoued naturally with ooal deposits How 
ever, both Poland and the Soviet Uiuob recently 
hav e emerged as coal exporters of more than pass- 
ing significance, and coal^deBaent East Ceimany is 
as importer of some cossequsioe. Most of tht» coal 
trade is among the Cocrunonist nahons, but some 
passes through the iron curtain, particularly ui 
Europie 

On the whole the world coal output now is 
slowly rising International trade in cod Boctuates 
from year to year, but generally is not rising so 
fast as produebon 


COAL AND THE ECONOMIES 
OF INDIVIDUAL NATIONS 

On the world scene, coal production is eipenencfflg 
unusual change In the Uiuted States and Uatera 
Europe, it is declining rclativ ejy in compehhoa with 
petroleum products, natural gas, and in some cases 
hydroclectncity In other parts of the world, how 
ever, Its output is on the nse This is espeaally true 
of such underdeveloped but expanding economic 
as Communist China and Indio. Indeed, the output 
of Communist China, included m the “nuscellaiie' 
ous" category only a few years ago, now reportedly 
IS behind only t!^t of the Soviet Union and the 
Umted States However, because Communist 
tions hove been Imowo to exaggerate tbeir output 
in their embryonic yean we shall appraise tli^ 
output somewhat more cautiously than we weuM 
un^ other nruumstances 

The Sottet Union 

The Soviet Union is a naboa in which the prodoe- 
boo of both coal and peat is expanding rapidly 
the output of coal having increased seventeenfold 
and peat more than ninefold since 192S the yeW 
loibabOD of the five-year plans The curreBt coal 
output of the Soviet Uruon exceeds that of die 
United States and probably will contmue to do so, 
parbally because the United States has turned W 
other sources of fuel to keep much of its ecoaomy 
active Slightly under one-third of the SovTCt Un 
ions coal output is lignite, and most of the reoi®^ 
der IS bitiunmous coal 

Cowamptjoa, Coal and Lgnite supply over 65 per 
cent of the inanimate energy used in the Soviet 
Umon Demand for it steins mainly from the roano 
factunng mdustnes parbculaxly the iron and stca 
plants as well as from bousdioldx and transpor 
tadon media Inasmuch as roost of the population 
and associated industries are in European Russia 
and most of the more inexpensively mined coal w 
IQ Asian Busxia, a regional consumption producboo 
unbalance that now is only embryonic may assume 
senous proporbons as the economy matures 
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Figure J23 Con$umpiu/n, production, import, and export of coal, including 
{ignite. A’ou> that coal has latgil^ gjocn way to petroleum products as a fuel in 
ocean shipping, the volume of ir* world trade has declined sharply 
Communuf China appears to be increasing its coal output very rapidly, and 
preliminary reports indicate that it may rank in output behind only the Soviet 


Union and the United States 


Production andTransportalion. Ooalfieiss The 
coal fields of European Russia were ralher well 
known during czarist bmes, whereas those east of 
die Ural Mountains ha>e largely been developed 
and, in some cases, discovered, since the 1917 revo- 


luhon. The old Donets field, situated to the north 
of the Black Sea, was the pnmaiy source of do* 
nteshc coal in czanst and postrevolutionaiy days, 
acctHuiting os late as 1923 for nearly 80 per cent of 
the Russian annual output (Fig. 12.3). It u still the 
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and auger methods. A better harmony of exploi- 
tation between nature and man would be difficult 
to find. 

The actual exploitation is very erratic in distri- 
bution. West Virginia (which onginates nearly one- 
third of all bituminous coal produced m the United 
States) and Pennsylvania (which accounts for more 
than one-fifth) are the outstanding leaders m both 
the Appalachian field and the nation. States pro- 
ducing less include Kentucky (encompassing por- 
tions of both the Appalachian and Eastern Interior 
fields), Ohio, Virginia, Alabama and most of the 
adjoining states possessing some share of Appaladi- 
lan coal. 

The reserves of bituminous coal in the Appa- 
lachian field make up more than 20 per cent of the 
nation's total known supply of all coal, includmg 
hgnite. 

The anthracite deposits are situated in the 
folded and faulted structures of the ndges and val- 
leys of eastern Pennsylvania and, in lesser degree, 
western Vugmia. Nearly 93 per cent of the nation’s 
reserves are in the Pennsylvania locations, and at 
current rates of extraction thes*e should last for 
more than eight centuries. 

HIE eastehn iktquor fieui. Most of the coal 
mmed in the United States but not in the Appa- 
lachian field is estxacted «i the Eastern Interior 
field, which ongmates over 15 per cent of the 
nation's total annual production. Ulinois, Kentucky, 
and Indiana are the primary states involved The 
field itself underlies terrain that is more or less 
undulating except where the beds of the Ohio River 
and its tnbutaries have become rather sharply in- 
cised Exploited seams range in depth from essen- 
tially nothing to 1,000 feet or even more Rather 
paradoxically, mining has shifted southward during 
the past century, with more coal exploited in suulh- 
em Illinois than in tlie upper portions of the state 
This shift is due partially to the guali^ of the coal, 
which does not coke satisfactorily, and roust be 
mixed with Appalachian coal for most steehnaking 
purposes The northern markets of Great Lakes iron 
and steel centers are thus not so attractive as they 
otherwise would be. 

Although Illinois contains more high-quality 


bituminous coal than any other state in the Umted 
States, the known coal supply of the Eastern In- 
terior field amounts only to about 10 per cent of all 
known national reserves. 

■nre wtster.v intzbioh field. The coal meas- 
ures of diis field outcrop along the southem, west- 
ern, and northern margins of the Ozarks Mountains, 
dippmg in their respective directions away &om 
that upland area. Missouri, Oklahoma, Kansas, 
Iowa, and Arkansas are the primary producing 
states. The mdividual beds are thinner and of a 
poorer quality than those of the tivo fields previ- 
ously discussed, and their reserves are about equal 
to those of the Eastern Interior field— m other 
words, about 10 per cent of the nation’s total. A 
very small portion of anthraate is present in 
Arkansas, but the remainder is bitummous coal. 
Most of the exploited seams are at or near the series 
of coal outcrops, and coal-mining sites thus form an 
irregular arc pattern to the south, west, and north 
of the Ozarks 

ns ROCET MOUNTAIN FIELD. Except for the 
anthracite deposits, the three fields previously dis- 
cussed are more or less in honzontal arrangement, 
and the beds ore thus generalized as bemg rela- 
tively continuous The Rocky Mountain field, how- 
ever, iS in reality a series of fragments of once 
continuous seams that have become fractured and 
tom in the processes of mountain building. Encom- 
passing portions of Colorado. New Mexico, Arizona, 
Utah, Wyoming, Montana, and Idaho, this field is 
the largest of all the bituminous coal fields of the 
United States with respect to its total physical area; 
but because of its fragmented nature, it is not 
actually so extensive as is suggested by that area. 
Nevrathclcss, it does contain the largest reserves of 
bituminous coal in the nation, although much is of 
subbituminous rank Well over one-fourth of the 
coal reserves of the United States is found here, 
about three-fifths of it being low-rank bituminous 
material. In addition, a sraaU reserve of anthracite 
occurs in western Colorado, and a trace m northern 
New Mexico. The bitummous-coal seams are to be 
foimd at varied depths because of the defotmahon 
of tile sedimentary beds of which they are a part, 
and range from \ertical to horizontal positions. 
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Flours 12S Cdtt-making planit in Oit United Slate*. T/ie plants are called 
ovens The holloio circles show location of beehive ovens— crude contraptions 
usually made of bnek in uJuch coal ts distilled ineffcienll^ into coke, u.i(h all of 
the matter lest to the atmosphere These are found chiefly in western 

rennjy/variia and Virginia. They are small, hiring only a few workers The solid 
dots and brown tyuares show by-product coke ovens, which not only are more 
efficient ewirertw of coat into cei* but also conserve volatile matter for other 
uses Very many of the newer, larger by-product oven* are located away from the 
coal fields and near Iron and sled industries along the southern shores of the 
Great Lakes Some of these are miegrated directly into the iron and steel plants 


cxteoslvc markets discourages the use of the inotoi 
truck and the near-abscnce of water routes essen- 
tially precludes movement by barge. Neverthdess, 
most of tJio railway traffic m coal is in tlie East as 
Table 12J2 suggests. 

TnAfiic ru)w. Inasmuch as the Appalachian 
field accounts for about ihree-fourtlis of the coal 


extracted vnthin the United States, a eonespond- 
mgly outstanding share of all of this country's coal 
traffic originates there. Nearly all cool mined in 
West Virgizua. the leading state of production, is 
forwarded to other areas— other down to the cast- 
era scacoast (chicfiy to Hampton Roads) for coast- 
wise shipment or export, or nortiiwcst via the 
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Acstcm half of the manufaclunng belt or perhaps 
on to Canada oa Toledo and RoaUer shrppmg 
centers. In contrast, ouch of the Pennjh ansa coal 
-bct-i-cen 30 and « per oent-u used lo^T- " 
approsnnatel) c<iual amount being shipped R^ 

Sy urbanized eastern porOon of ^ n^u^Jsn 
in" Wt. and the remainder for\*arded to and be- 
\ond the Great Laics. An cstiroated one-t®th cd 
all United SUtes coal ptodueboa is trai^pped 
along the Atlantic Coast to vvalcr c^ers for co«t 
Mise”sh.pmcot or export, and aMthtT “ 

simdarly transshipped along the shores of the 
Croat Lakes. , 

From the other major mining areas, surpluses 
o«r domestic demand tend to mos-c to the nianu 
faetunng belt, or J those a^ are located m the 
western portion of the Rocky Mountain field, to- 
ward the Pacific Coast 
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all coal that traveh by rail, since most of the ton* 
mileage involved is rail movement) and (2) as a 
carrier to final destination, m which classification 
it accounts for about 10 per cent of all coal load- 
ings at the nation's mines. In this second capaaty 
the truck has found particular favor in situabons 
where the total distance is not over 400 miles, for 
on such short hauls the truck can compete in 
freight rates with rail traffic and offer the addib'tmal 
convenience of dehveiy to the doorstep of the 
purchaser. 

Water movement has increased in recent years. 
The direct loading from mines to water craft takes 
place chiefiy along the short but busy hfonongabela 
River above Pittsburgh, and secondarily along the 
other tributaries as well as the main artery of the 
Ohio River. The Mississippi and Tombigbce Rivers, 
together with subsidiazy streams situated near coal 
fields and/or markets, dso are busy. In addition, as 
has been stated, coal forms a significant cargo in 
both Great Lakes and Atlanbc Coast shipping, 
although it has been carried overland initially from 
the mines to these coasts. 

West Cermeny 

Prewar Cennany contained approximately 7 per 
cent of the world's estimated coal reserves (Table 
12.1). Of the bituminous and higher ranks, the out- 
standing majonty were in the western portion of 
the country. Indeed, nearly 90 per cent of the 
strictly bituminous coals were in the Ruhr field, 
Mith most of the remamder in the Aachen field, the 
Saar field, and, to the east, the Silesian field Veiy 
extensive deposits of lignite, amountiiig to nearly 
one-fifth of the country’s total reserves, were situ- 
ated in eastern Cennany southwest of Berlin, near 
the Ruhr field m Westphalia, and in other, more 
scattered Gelds. 

The dismemberment of Germany during the 
aftermath of the last war involved also the frag- 
mentation of the country’s coal reserves. The 
Silesi.in field, previously shared by Cennany, Po- 
l.md, and Czechoslovakia, was allocated to die two 
latter countries. Tlie Saxony lignite deposits were 
intluded with territory that initially was occupied 


TABLE 12.2 


Freight can loaded tcith coal in 1956 


Eoilroad line 

Numliff o/ cerj 

Oiesaperike and Oluo 

1,004,728 

Baltimora and Ohio 

778.033 

Horiolk and IVcstem 

772,102 

l.ouisviIle and Nashville 

634,142 

Pennsylvania 

556,726 

Illinois Central 

546,811 

New York Central 

404,647 

Vupnian 

279,198 

Monongahela 

157,697 

NicLel Plate 

142,121 

CLnchficId 

104,493 

Western Maryland 

98,999 

Chicago and Eastern Illinois 

71,116 

Pittsburgh and Lake Ene 

37,054 


[ souncE- Raliuay Agf, July 62, 19?7, p. 62. 


by die Soviet Union and subsequently became East 
Germany. All the western fields, including the 
mighty Ruhr, were a part of territory initially occu* 
pi^ by the non-Commumst victors, and eventually 
all were absorbed into West Germany, whidi now 
controb the lion's share of the coal production in 
what was Germany a quarter of a century ago. 

Consumption. To a degree almost without paral- 
lel, manufacturing and alhed indusbies make de- 
mands upon coal m West Cennany They consume 
approximately 56 per cent of all inanimate energy, 
of which 95 per cent is supplied by coal. By way 
of comparison, in the Unit^ Kingdom about 46 
per cent of such energy is consumed by manufac- 
turing and associated industnes, in France, about 
40 per cent, and in Italy. 34 per cent Household 
heating and overland transportation also consume 
considerable energy m West Cennany In all these 
outlets, however, imported petroleum and/or its 
product are gaming at the rdabve expense of coal 

Production Essentially paralyzed and a marked 
babihly immediately after the Second World War, 
coal mining in West Germany quickly was reacti- 
vated, and its output now is exceed in the world 
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Figure 12.7 Leading codl 
fietda of Europe. Note the 
large reicn.ce of lignite in 
East Germany. The Aachen 
field le here thown or an 
eitcruion of the Campine field 
into West Cemony. 
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LESSER BITVMLVOVS-OOAL FIELDS. The SaOT 

field, almost entirely uodcrlaia v>ilh coal deposits 
that extend across the political boundary Hoe into 
France, and the Aachen field, which reaches dis* 
continuously across tlie bordm of Oelgium and 
France, supply most of the high-quality West Ger- 
man coab not mined in the Ruhr district. 

LiCNTTE FiELits. Despito losscs of veiy produc- 
tive lignite fields now in East Cennany, West Ger- 
many currently produces nearly 100 million metric 
tons of lignite annually, largely from deposits near 
the Ruhr m ^Vestphalia and from scattered fields in 
the central part of the country and along its eastern 
margm. This is used chiefiy for space heating and 
generation of electricity. 

Transportalicn. The active coal fields of West 
Germany arc situated in tlie approximate latitudinal 
center of a nation that is not large, and conse- 
quently the maximum length of coal haul does not 
often exceed 400 miles, and the average is mudi 
shorter. Moreover, the Ruhr and some of tlie lesser 
fields are on water routes reaching both Inland and 
to the sea. UnLke the Soviet Union, and to a lesser 


degree, tlie United States, ^Vcst Germany is not 
faced with serious problems of excessive distances 
in (raiuportation Water, railroad, and truek media 
ato all used actively in this nabon, where heavy 
industry and assoaaled populatioas are concen- 
trated on the coal fields and in the seaports but 
where mdustriis and populations of moderate in- 
tensity arc surprisingly uniform in distnbubon. 

The United Kingdom 

Smee the dawn of the Industrial Age, the Umied 
Kingdom has been a major world producer of coaL 
Today, like most of Western Europe, the nation u 
still very much dependent upon the black fuel, 
whidi fumishes more than nme-tenths of its energy 
requirements Produebon, however, has declined 
to approximately 75 per cent of the 1913 output, 
the highest in the country’s history Exports, once 
arommting to over 33 per cent of all production, 
have decreased to a small figure that u almost can- 
celed by imports Reserves are estimated to be suf- 
fiaent for the next two centimes, but they are be- 
coming more costly and difficult to exploit. Labor 
has decreased in supply. Altemabve sources of 
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energy, notably nuclear potentialities, are bemg 
gi\ai senous attenticin. Nevertheless, the United 
Kingdom is cuireatly surpassed only by the United 
States, the Soviet Union, West Germany, and poi- 
sibty Communist China m the total v-olume of coal 
extracboo. 

Consumplum 'Sow that the exports of bcaher 
coal have withered to the degree that they scarcdy 
exist, the major demand for British coal comes from 
domestic manufacturing and mdividual households. 
These two account for ov er 40 per cent and nearly 
20 per cent, respective!}, of the domestic demand 
for British coal, with the coal gas plants, tbenno- 
electnc units, and railways rangmg downward tn 
their respectiv e proportions from 12 to 7 per cent 
of the totaL Nearly T per cent of Bnbsh coal is used 
at the mines, in oontrast with the less than 3 per 
cent so consumed m the United States, 

Production. Bntisb coal extracboo u from a senes 
of fields which are variously categorued but which 
we fhdi claxsi^' as those of: ( 1 ) the Scottish low- 
lands, (2) the Pennine uplands, and (3) the penm* 
sula of Wales. 

Tse s cori ’ i s a urm.A.vs& Occup}-mg a struc. 
tural and topographic trough that may be the fioor 
of a nit valley, the coals of die Scottufa lowlandif 
extend with occasional mtsruptioa from coast to 
coast and reach under ocean waters beyimd each 
of the two terminal aties of Glasgow and Edm 
burgh (Fig. 12.7). \ltbou^ some of the coal out 
crops, most is undergnxmd. smaQ arooun) is 
anthracite, but most is of a noncokmg, easily com* 
busbbte bituminous ranV. The Scottish sources cur- 
rently account for sli^iUy more than one-tenth of 
aQ Bntisb production.* 

■niE ixNNixE ITLA.VOS. Hie several fidds but 
tmsing the Pennine uplands arc chiefiy the ronaaot 
hmbs of a domal structure from w hich the apex has 
been removed by erosion. Consequently they dip 
away irregularly to the cast, south, and west from 
the core of the Pennine uplands. The scams gen- 

*S«e <wp«ii2y Trevor M. Ttiamu. TI«toi Treodi 
lad Ortolopiarcu a tlw Bnluii ttiam^ Intudiy.^ 
Ecowimae Ceogeepkj. 34.19-11, ISSS. 


eraUy teadi downward at rather sharp an^es, and 
the mining, which hav been m progress for co- 
tunes, has necessarily deepened as the coal faces 
have retreated. Indeed, the average levd of mnflig 
m the Umted ^ngdom is over 1,200 feet beaesdr 
the land surface, and some of the mines along tbe 
western margm of the Pennmes exceed depths d 


<000 feet 

Five mnung fidds are usually recognized 
compnsmg the Fennmes complex. They are. (1) 
the Northumberland and Diuham, and (2) the 
Yorkshire, Derbj'shire, and Nottmghamshiro fields 
to tlie east; (3) the M’est XfidJand field along the 
soudiwest, (4) the North Wales and Lancashire, 
and (5) the Cumberland Edds to the west. All D 
all, these account for over three-fourths of d* Brit- 
ish coal output, with well over one-durf comssj 
from the Yorlahirc, DerfijThire, and Nottmghs^ 
shire fields The qudity ranges from exceUait »h* 
rag grades to the more prevalent grades ** 
satisfactory for purposes other than colang 

THE PeaNTCL-V OF wuxs. This fiw 
supplied much of the British coal that was shipp™ 
to bunkers and ultimately to the holds of stsoy 
ships m the world’s merchant fleet Even todsvr* 
accounts for more of such e^its than do«s 
t4ber field. Complex m structure, gradmg 
ward from anthraate and excellent bitainioou* 
and rangmg from surface outcrops to ov® 4,W*' 
feet m depth, these coals comprise somewhat tact* 
than ooe^enth of the gnnnat British output 

MINOR RcsEEVTS. BeQeath the famed wfa® 
cLSs of I>>v'er is jet snotbee coal field whicb » 
very much subordinate, m respect to both prodn^ 
tion and reserves In the vicauty of Bristol ^ . 
Bristol and Somerset and Forest of Dean £» 
which are also minor m reserves and output 

MTvTvc MTimoos tNB PBcsJCCrrvTrr It®* 
weie nearly thirteen hundred active coal nitn» “ 
the United Kmg*iro m ^^osf of these 
underground, only about 5 per cent of the ov® ^ 
production is from open-pil mines. The *'"**^.■'5 
productivity per worker u low. ranging up W 
metric tons per man-shift m contrast to the 
aiately S metric four per man-shift achieved in 
hi^v mechanized coal mdustry of the Um 
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States. Because of the unusual depths and the dis> 
continuous structural airangements of many Bnbsh 
deposits, mechanizabon is difficult to apply there. 
By and large, the best seams have already been 
tsdccn up, and the beds now being extracted are 
frequcndy and increasmgly interlaced with fotei^ 
matter that must be removed before uhlizatioa. 

ADSnmsTTiATio.v AND FLANS. The Bntisb coal- 
mining mdustry was nationalized in 1947 and now 
is administered by a pubhc corporation responsible 
to Parliament. Most of the mines are actually op- 
erated by this corporation, known as the National 
Coal Board. Although productivity has increased 
during the past decade, the new administrators con- 
tmue to be beset with the almost uisolvabte prob- 
lems with which their predecessors were confronted. 

Three essential ingredients of financial profit 
are adequate raw matenals, capital goods, and labor 
supply. The United Kingdom is currently giving 
attention to all three. 

In the matter of reserves, one of the most 
pressing problems u selective utilization. It is esb- 
mated that the United Kmgdom has a probable 
minimum of 172.2 billion tons of coal, of which 
over 43 billion tons are recoverable under current 
cost-price conditions— enough, as we have stated, 
to last for two centimes at the present rate of ex- 
traction. About three-fifths of these currently recov- 
erable deposits appear to he m the Pennines 
complex, and the remainmg two-fifths is almost 
equally divided between the Scottish lowlands and 
the penmsula of Wales. Unfortunately, however, 
some of the coals that are needed the most urgently 
are also the costliest to mine. Although the National 
Coal Board is operating *m the black' financially, 
most of the individual mining fields are not; and it 
is only the very profitable returns from the York- 
shire, Derbyshire, and Nottinghamshire enterprises 
that now enable the National Coal Board to show a 
profit from their coal mining operation.** 

The discarding of obsolete mines, notably small 
ones, and the reequipping of tliose ofiermg the 
highest production potential are pnmary objectives 
in offsetting the deficiencies caused by inadequate 

•• Ibid., pp. 28-29. 


capital goods. In addition, some new mines are 
be opened. Particular atteubon is being given 
larger units. 

The labor shortage is being met parbahy 
through the installation of more efficient machinery 
and the inibadon of more efficient methods, and 
parbally through a planned discouragement of 
further departures from the mines by working per- 
sonnel. The coal-mining labor force, which declined 
by over one-third to its 1947 level of 700,000, has 
remained more or less constant smee that time. It 
has been estimated that almost 90 per cent of this 
labor force will be needed to achieve the planned 
output of 240 million tons per year." 

Tfiuitportation and Trade. British industries de- 
veloped over most of the country’s workable coal 
deposits, and attracted popolabons thereto. Thus, 
except for tbe London vicinity, most of the highly 
industrialized and populated districts of tbe United 
Kingdom are locally supplied with much of the 
coal they consume Because of tbe small size and 
island nature of the nabon, such bansportation as 
must be accomplished, whether by water or land, 
Is no serious problem 

Exports of coal are chiefly to coal-bungiy 
neighboring naboos— Denmark, Ireland, Sweden, 
France. Imports are from the United States and 
Western European nabons with coal surpluses. 

East Germany 

East Germany now produces nearly 95 per cent as 
much coal and lignite as does its western counter- 
part, and thereby the country has achieved a rank 
in world produebon just beneath that of the Umted 
Kmgdom. Nearly all of this is lignite from the 
Saxony deposits and is used especially for the 
goicratioa of electricity and for space heating. 
Much bituminous coal must still be imported. 

Communist China 

Since 1955 the coal production in Communist China 
reportedly has more than tnpicd, and the goals of 
Uie current plan are such that the nabon might well 

"Ita.p 35 
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ecu. VOSSaSLZ THE 0*mAnOV or the INDCETSLU. ace OV A.V XiaWSSIVE 
scale Fetroleim aod natural gas. aebng m some cases as competitors and 
m otfaen as complasentiog agents to coal, base brought about todays 
great range of realized lodustn^ poteobahbes. Bull:} , b^vy, and greasily 
dirty, oo^ has found its most s^idespread appbeabon m large stmetures 
and macbioes vihich, if they are at all mobile, move only slowly Petroleum 
and natural gas and tbeir products, on the other band, not only contam 
more energy per amt of umgbt* but can be appLed mtb equally satufao- 
toiy results to sometbmg as tmy as a model airplane (or, on a more prac- 
tice basis, a Ia>Mi mower or ao outboard motor), or to sometbrng as fast 
as an airplane, as large as an ocean vessel, as stabonaiy as a factor} as 
personal as an automobile. Moreover, beiog oonsobds, they can be extracted 
and transported rather easily 

It IS this versabLty of applicabon combuted with thermal efficiency and 
laahty of exbacbon and transfer that has been largely responsible for the 
rapid ascendance of petroleum and natural gas, pai^culvly the former, 
mto the pnmaiy ranhs of energy source materials 

The role of pebokum m the worlds economic affair * is such rhat it 
provides an excepbonaSy good case study lUustrahng the generalizations m 
previous chapters of this bool. (1) it occurs m assoaabon uith vai}'mg 
natural condibons, some of them favorable and some unfavorable to its 
development; (2) most of its current coosumpbon and the famlibes of pro- 
duebon are traceable to, and controlled b} techmcaHy advanced nabons, 
(3) in the non-Communist visald. ejqploitabon is largely by sizable, privately 
owned corporabons. whereas m Communist nabons ownership and opera 
bon is by the state; (4) appreciable mvestment, chiefly from non- 
Cosunumst, tethmeafly advanced areas has found its uay to 

> About 19 000 Btu po pmnd, ttnpared wiJi 15 000 more fa less, fa coal. 11 760 
for pain alcohol, 7,500 fa wood. 
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pctrolcum-ricli underdeveloped lands; and (5) po- 
litical and economic nationalism is an active force 
In petroleum recovery. 

NATURAL OCCURRENCE 

Petroleum and natural gas aa substances 
Petroleum and natural gas are composed of varying 
mixtures of the elements carbon and hydrogen, plus 
certain mmor additional elements. Whether, m a 
specific instance, the materials in question occur as 
gases, liquids, or waxy solids depends largely upon 
the carbon-hydrogen ratio. Tlie term petroleum is 
usually applied only to the hquid materials, some 
of whicli contain gases and solids in solution or 
suspension, and these may be light, medium, or 
heavy. ^Vhen the lighter oils are dastiUed or evap- 
orat^ either naturally or by man, the residue is 
usually a compound of hydrocarbons known as 
paraffin. Further distillation often results in another 
hydrocarbon arrangement called asplialt Petroleum 
with a predominantly paraffin base tends to be 
lighter m color and vaporizes at a lovier tempera- 
ture than docs that which is pnmanly asphaltic. 
These tenns, as many readers are aware, are re- 
tained throughout the industry, beuig applied often 
at service stations where motor oil is purchased. 
Still other oils are of mixed base, containing both 
paraffin and asphalt 

Derivation. I-ike coal, petroleum and natural gas 
are generally beheved to have been derived horn 
organic sources and occur today in complexes of 
sedimentary beds. The details of their origin, how- 
ex er, are somewliat different from that of coaL 

Petroleum omJ Natural Gas os Aftgranf Materials 
In truth, wo are not absolutely certain of the ongin 
of petroleum and natural gas to the extent of our 
certainty about the ongm of coal. This is largely 
because petroleum and natural gas have not always 
existed in, or necessarily near, the places where 
they now are found but have mov^ slowly, as 
millenniums of time have passed, through porous 
rocks from tlieir nebulous places of ongm to the 


traps where they are now gathered. If we knew 
nu>re about those places of origin, we could be 
more specific in theormng the derivation of the 
materials which have migrated from them. 

The Declining Concept of Inorganic Origin. It was 
once felt that petroleum may have originated wholly 
from chemical reactions within the upper rocks of 
the earth's crust, with such reactions possibly in- 
tensified by volcanism and/or by the action of 
underground water. Most available evidence, how- 
ever, does not support this view. 

The Concept of Organic Ongm. It now appears 
that petroleum and natural gas may well have been 
created through the chemical alteration of plant 
and animal life, especially plankton* that were once 
buned m deep muck underlying brackish waters. 
When the muck was covered by other sediment, it 
was compressed Eventually, in partial response to 
the compressive forces, the droplets of petroleum 
moved away, activated either by the natural gas 
that had formed in the initial stages of alteration 
or by water If nearby rock beds u’ere sufficiently 
porous, the hydrocarbons entered them and trav- 
eled through them until encountering some sort of 
unpenetrable barrier to migration. If overlying 
rocks and underlying materials were likewise un- 
penetrable, the petroleum and gas gathered xvithm 
the pores of the rock through which it had traveled 
—awaiting, as it were, exploitation by man. 

Characlensitcs of Traps Places of accumulation 
of petroleum and natural gas are usually referred to 
as (raps Essentially all these are found in sedimen- 
tary rocks, and hence tlie association of petroleum 
and natural-gas extraction with such strata (Fig. 
13.1) They may occur at any depth at which the 
seduneataiy rocks are found. Oil has been discov- 
ered at deptlis exceeding 20.000 feet from the land 
surface of tlie drilling vicinity, but nearly all cur- 
rent production is at depths horn 1,000 to 15,000 
feet Usually the gas migrates to the highest levels 
m the trap, with the petroleum at a level lower. 

* See Chap. 6 
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Figure Petroleum orul iwlurat gat in on 
anIichnaJ fomaiwa nror Lot Angelet. Thit a an 
unusually nch deposit Antichnet are only one of 
a number of traps in tchtcA unJirgrtninti petroleum 
and natural gtu occumulote The (u-o here are 
seen in the same trap uith the gat above the 
petroleum. Tbit u typical ichere petroleum and 
natural gas occur together but they do not ataays 
do so (After draictng by Oecius reproduced by 
Poircrt AIME as shoten in Alan W Batemcyi, 
Economic Nlmcral Depouts. John Uitcy is Sons 
(nc NctcYorJt 1950 p 6S4) 


Poteniuli and exutuig resrrcca 
Petrofeum Inasmudi as petroleum u a liquid nu 
grant that has accumulated rather haphazardly the 
areas o{ its occurrence and the amount of its re- 
serves cannot be determined with the same depee 
d£ reliability that accompanies estunates of a solid, 
scdimcntaxv matenal like coal Instead, its poten- 
tialities arc expressed m terms of scJtmentanj ba 


sin* of possible accumulation, and its reserves m 
terms of petroliferous areas of known occurrence. 

smiMEXTABY Basins. The pecuhanhes of pe- 
troleum formation more or less have restneted its 
global extent to places of rather deep accuxQulahoo 
of quasr-disturb^ sedimentary rocks Certain type* 
of Luidfonns and rock structures, therefore, can be 
expected to be noopetroliferous youthful tnoun- 
lains and igneous shields for example are usually 
without substantial petroleum Thus on a map of 
sedimentary basins (Fig 132) most of the worlds 
high mountains and its shields of surfacing igneous 
materials are considered to be nonpetrohferous 
Considered by continent, the worlds seduneo- 
tary basins are the most widespread in Asia, North 
\inenca, tropical South toenca, with Europe, 
Afinca, and Australia not so well endowed. 

Considered by naboo the Soviet Vaioa and 
the United States m that order encompass the most 
extensile sedimentary basins (but not aeeessan!/ 
prored reserves) Braal, r*-anad3^ and 
China also oSer possibihbes 

pmvouFBtors abeas Proved reserves of !*■ 
troleum are shown in Table 13d These 1 j1>® ^ 
sedimentary basins of which thev are a part, ate 
errabc in distnbubon, and the amounts of tb^ 
actual rcsen es cannot be detected or even inferred 
on maps of their global extent (compare Table 13.1 
with Fig 13,2) Furtheimore the known reserve* 
of any conuno^ty actually are to be viewed onl' as 
working mventones at a certain time under gi'Y** 
assumpboDS-^and thit i parbculaily true of petro- 
leum the search for which is contmuous and active 
The known reserves of one year mav varv appre- 
ctabJy £roin Uiose of another with the developroeot 
of a single major field or senes of fields 

Having t^ea due cauboa. we can no v note 
that the nations around the Penian Gulf m the 
Middle East aggregately conhxil the most extensive 
knowix reserves m the Vvorld. Of other nabons the 
United States and the Soviet L oion are the leader*- 
and \ enezuela is more than noteworthy 

ADEQUACY Lnhke those of coal known re- 
serves of petroleum are sufficient to last for lcs| 
than half a century at the current consumption and 
production rate— and that rate has more th*^ 
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Figure 132 Sedimcnlaiy hann*, fieldi of exploilation, and the coneumplion, 
production, import, and export of crude pelroteum. The Creat Plainx of North 
America and oRoIogo«« landforms in Souf}< Amenta appear to offer excellent 
possilnlitlei for future )>«fn>Icuin extraction Europe har few fields and dun 
prosi>ecls Much of the Sociei Union may be underlain by petroleum By for the 
largest known reserves are m 1^ MUbUe East Eastern Europe and southern 
Asia (exdusii'e of the Middle East), much of Africa south of the Sahara, and 
nearly all of Australia are bdxevcd not to be highly petroliferous (After Wallace 
E Pratt, and Dorothy Good, WorI<J Geography of Petroleum, Pnnetton 
Univcriity Press for the Amencan Geographical Society, 1950, inset opp p. 14} 
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TABLE 13 1 

^Vorld Oil tesenet m 1959 


ficgion ood 
coonJn/ 


\fiUion 

I«irrcZ« 


Per cent of 
uorld total 


Asu 
Kuwait 
Saudi Arabia 
Iran 
Iraq 

Neutral acme 
Qatar 

Other Middle East 
Total Middle East 
East Indies 
Other Far East 
Total \su 
I AngloAmenca 
! United States 
Canada 
1 Total 


62,000 
50 000 
S3 000 
25.000 
6500 
2,500 


168 

118 

84 

2,2 


363 


610 

82 


191,540 


S3 240 
4 000 
42,240 


44 

12.9 1 

14 , .3 ..J 


Latan \menca 
Nenezuela 
Meaco 
Argentina 
Colombia 
Tniudad 
Peru 

Othex Latin America 
Total 


18 000 
2,500 


2,000 


7o0 
423 
325 
43S 
24 433 


61 

0,8 

07 

021 

01 

01 


“Africa 

I Mseru (including Sahara) 

I Other Afnca _ 

i Total — 


3 000 


82 

08 I 


Western Europe 

'"Tot^ noivComiiiunist 

countries 
Camminust countries 
Sonet Union 
Eastern Europe and 
Communist C h i n a 
Total 


2.133 
30 135 


j W otld total 


□ 


;k-HCr; Datt ta Lmted SUtes. ArKnca» 

?^ute for Canada, Canadian Petroleum Assodatmn. 
for olhers. OJ end Go» Joumet 


doubW smee thp Second World War Tfe rW 
tem onllooV is not so gloomy as the 
smtement ssould suggest, houeven as new pools » 
being discovered constanUy. and much more effl 
cient use of esisting pools is now being 
through unproved techniques of recovery, 
and consumpbon. Nevertheless, the long r g 
looL for petroleum is not so promising m for 
and within tlie life span of some of the )0un« 
readers of this book, the time may w eU com® 
subsbtute sources of petroleum (such as o • 

or sources of energy other than petroleum « 
ublized more generally 

nisiwsimoN xstoNC tecuxicau-t 
AND VN-nEFDEVTiOFED NATIONS One 0 ^ 

signiBcant geographical «pe<to u, 

petroleum rcserv es is that th^ ^ P , ^ 
underdeveloped lands A probable 
fcoown petroleum and approamately W 
of known petroleum m non CoMunirt na 
m underdeveloped countnesl Hie Midi* 
alone accounts for about 70 ® Kaikdoffl 

Communist petroleum reserves The tiny stw^>^ 
of Kuwait, 8000 square miles m area (a^w 
sue of Massachusetts) contains the 

reserves of all nabons including the mightv 

Sutes' Caribbean America and, m lesser 

the Far East are also important supply . 

In contrast, the technically advanced na 
Western Europe, nearly all of them 
petroleum for more and more of then energy ^ 
essenbally w^thout reserves as is 
technically advanced nabons of the Southe 
where Oely the Umted Sate the Smtet 1.* 
and C'anaHa of the technically advanced group p" 
sess resen es of significance rMcNisr 

DlSIWBOnON BETWEEN THE NON-CO' 

ANO COMMUNIST Bi«3 In all probability ^ 

of Communist nabons possesses o\ er 10 per ^ 
the world s known petroleum reserves near ' ^ 

which are m the Soviet Union. This is on 
important reason wh> the \bddle East "t ^ 
very large reserves and its locahon so “o** ^ 

Soviet Umon is an object of grave concern o 
tions on either side of the uon curtain. ^ 

WTiether Communist China vvJl come m 
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noteworthy position is not currently known; the 
nation has rather extensive sechmentary beds (Fig. 
13.2) which may or may not ^neld results in the 
intensive exploration to wliich they are now being 
subiectcd. Other Asian Communist nations are 
essentially without petroleum. In Europe, Rumania 
has long been a producer and Hungary is also 
active, hut the resources of both countries appear 
limited. Tlie other Communist nabons of Europe, 
although underlain rather extensively with sedtmen* 
taiy beds, oiler httle probabihty of acbve yields. 

Natural Gas. Petroleum may or may not be asso- 
ciated in occurrence with natural gas. a source of 
energy that is fast gaining its own reputation, par- 
bcularly in the United States. Although occurring 
diieily in gaseous form, this commodity is con- 
sumed as a liquid if the hydrocarbons involved 
can be made to turn into a light gasoline during 
tlie refining process. 

No reliable world estimates of the extent of 
natural-gas rescncs have }ct been assembled. The 
United States is tlM only nation making extensive 
use of tills commodity, being responsible for over 
70 per cent of world consumpbon. Estimates indi- 
cate that nearly 212 tnlhon cubic feet of gas and 
over 5 billion barrels of liquid natural gas are 
known to exist on the mainland porbon of the 
country. Reduced to a common denominator and 
compared with petroleum, these amount to an 
equivalent of over 40 billion barrels of petroleum- 
an excess of nearly 2 billion barrels over the actual 
petroleum reserves of the Umted States. 

Other nations of known reserves include the 
Soviet Union, Canada, Venezuela, Mexico, Italy, 
Indonesia and Brunei. 

AcWifional Materials. The petroleum and natural- 
gas deposits which man is currently ubhsng so 
intensively represent the final products of long 
dieirucal and physical change wrought by nature 
on the raw materials of these substances. Man also 
has access to other materials that yield crude oil, 
but with these he must do more of the actual work 
of concentration than needed with petroleum or nat- 
ural gas. These sources are oil shale and far sands. 


OIL SHALE. As suggested by its title, oil shale 
was once mud and/or clay impregnated with or- 
ganic remains. As was true in the formation of 
petroleum, these deposits congealed and were com- 
pressed with tlie passage of time and the addition 
of overlying beds, but the orgamc matter largely 
remained as a part of the newly formed shales. It 
IS in this form that oil shale is mined and processed, 
with the ultimate yields including not o^y oil but 
also gas and fixed carbon. The volume of return is 
low in comparison with the cost of mimng and 
proocssiog, but potentialities appear quite good for 
further improvement of technology. 

The Umted States has been particularly well 
endowed with tlus natural resource, and Sweden, 
the Soviet Union. Communist China, and Australia 
to a noteworthy degree. 

TAS SANDS In the vicinity of Canada's Atha- 
baska River, east of the Rockies, is a senes of sandy 
deposits impregnated with organic matter at vary- 
log stages of transition into petroleum, including 
some reserves of the end product Estimates do not 
agree as to the total amount of these reserves, but 
It IS not mconsiderable. Like the oil shale, they are 
more costly to process than petroleum and natural 
gas and furthermore are comparatively removed 
from markets Therefore, they await future devel- 
opment 

Reserves Compared The world’s reserves of pe- 
troleum and natural gas arc usually given more 
senous attention tiian tlie other petroliferous possi- 
bilities, duefly because of the relatively advanced 
technology and high efficiency now ebaractenzmg 
their use. nieir total known reserves, however, are 
low when compared with output— not enough to last 
for anoth» half century at current production rates 
There is every indication that more will be avail- 
able as a result of future dnlhng, improvement m 
refining, etc , but no guarantee exists of an assured 
long-term supply Od shales and tar sands, on the 
other liand, are estimated to be comparatively ex- 
tensive The state of Colorado alone is believed to 
contain two-thirds as much petroleum m oil shales 
as the entire world contains m hquid form, and an 
even larger amount of petroleum may be included 
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m the tar s^ods ahog Canadas Athabaska Riier * 
Tfuc mi.fb as addibooa] drposjts of both oil abale 
aod tar saods exist m places other than these lead 
mg deposits, it is apparent that the world faces do 
immahate shortage of petroleom- The outlooh for 
mdividual nahoas, bowes'cr vanes sharply with 
their respective nabiial endowments and stages of 
tedumlogicai deveJopmenL 

Assoctatcd natural condUsana 
Rack Siructtire Since petroleum and natural gas 
are nonsoLds extracted b) means of gear lowered 
from the Und surface of dnllmg areas, the natural 
conditions associated with their obtamment differ 
from these associated with coal and other solids. In 
bnef, the major problems of underground mining 
do Dot exist; because the shafts slopes drifts, and 
tunnels are unnecessary Nor are there the dis 
advantages of open-pit nuemg Of course the rock 
structure u onertbeless unportant, espeoaH} in 
cosneeboo with the fonnaboo and present-dav 
oneotabon of U.e previotulv desenbed traps where 
petroleum and natural gas accumulate, and the 
(hSculbes fubsecpenllv eocounteied b) man id 
locating these traps. 

L nerm Distnbaiton of Knoten Beterros Certaaolv 
of etpial ggatScance to the task of roar^mog pe- 
troleum and oatural ga>, however, is the compaia 
bvd} hmited amount and very unevya distribuboa 
of their reserves More specificaDv . the techmeaQv 
advanced lands whi^ do not possess much petro- 
leum and natural gas vi-ithm their own pobbeal 
boundanes extract these products la forerga lands, 
often under natural conditions that are not at all 
favcuable. Ibus it u that the world's most exlensiv'e 
reserves, those of the Middle East, are situated m 
dr} dimatfts that for centuries havo been unattiac- 
bve to aviliz^tooQs. Sevyitheless the} aie being 
devylc^ied verj rap dlv despite generaUv unfavor 
^]e hxal natural coodibons. SsmlarS} the flnwatp* 

* Etfgntm bv ibe l,.S B.TOa of Msaes. a* npofted 

mW S.\S0)'CiBkv and E. S. W cntnc^ WaAl 

avJ PtoduOMM. Tie TvozieUi CaCary Fuad, toe, \c« 

loA. 


and related condiboos of Canbbean America and 
the Far £aA are not the most desirable m tia 
world, and } et exploitabon conhnues 

Continental Shelter lake coal, petroleum and 
natuia! gas sometunes are exploited in the conb- 
seotal shelves which extend under the seas . ITnUar 
the mining of such coal, however, which beguisca 
drj land and foQoux seams down under the sea and 
therefore u more or less sandai to dnft mining «» 
land, the extracboa of petroleum along such sheh« 
involves the sinking of \erbcal shafts from eitier 
fioatmgor anchored gear oveiljmg the water abovT 
Needless to saj , this often adds appreciable expense 
to the task of exploration and recovery 

Distance If posibon m space is a natural factor 
then the unur^} loog distances separabng some 
areas of produtbem and coosumpboo ate a natoial 
handicap Thousands of miles be between the 
ditoDg £elds in the Far East, the Nfiddle East, and 
Canbbean America, for example and sene of then 
markets. Forbmatelv m each case such distant 
mainl} mvoKes easily traversed water aD 
produeboQ sites are within comparabieh 
reach of oceans and seas. Overland handling 1? 
^uas automatic pipelines and b> tank cars, tack 
trucks, and other equipment is also m the mam. 
rather unhindered. 

Neturef Assets Me have suggested a few of 
natural hindrances with which man must soaseto®^ 
cope in the extracboa of pebuleum It would I* 
muleadiag, however to consider nature as eobreh 
m opposbon to human effort The precise ass^ 

Lke the habibhes. ranr>f>» he easilv generalixed bid 

become quicklv apparent in the examination of as' 
given site For example we shall see shortlv 
the ma;<ir petroleum fields of the Lnited States av 
located m eaxtera Texas and oeighbonag sta!^ 
Here th* depths of occurrence are not excessive- 
taiam IS c m nparativeK ev en, the chmate and as^ 
oated conditions are not senouslv adverse Pc®®" 
leura can be not oaH extracted with tektove 
focaa such fields but can be transported with fo 
oLty to places of coasumptson. 



AbhougA oil and walcr may twt mu in the realm of phytical science, they do mix 
in the rcafm of the economic geographer Without itater to provide cheap 
trantportailon, much of the toorfifs heavy Intcnuitional commerce In petroleum 
and Its products probably would not be possible The photograph shows shallow 
water at Lake hlaracatbo In Venezuela ScipraZ uclls like these now are offshore 
from southern and southwestern United States (Standard Oil Company of 

New Jersey) 


CONSUMPTION 

Petroleum 

At Uie bepnning of the Second World ^Va^. approx- 
imately 2 bilLon barrels of petroleum were being 
consumed annually throughout the world When 
that «ar ended, tlie figure had been increased to 
3 billion barrels. Now it stands at over 7 billion 
barrels. 


At ^ beginning of the Second World War, 
about three-fiftlis of all consumed petroleum was 
used up within thb United States When the war 
ended. Uiat fraction nas slightly higher Now less 
than one-half of the world consumption of crude 
petroleum is allocable to tlie United States (Fig. 
132). 

Tlic preceding two paragraphs suggest some 
\ety important trends concerning the use of petro- 
letiin, as well as of compehbve fuels A giant of 
enesgy consumption, the United States also has 
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bc«n a pioneer in Oie doclopmonl o( u-dmolo^ 
for petroleum discoNcry and exploitation Ccnerali 
zaUuns concerning liic signiGcance of petroleum 
aa a vsorld \x)de xourcc of energy tend to obscure 
Utt. fundamenta] truUi tlut most of llie energy Uut 
has been nlcaK'd from petroleum lus been con 
sumed uidun tlic United States, uluch. it uxU be 
remembered, annually uxet up about one-Uord of 
all tlie ’Worlds energy Tlic comparatrvel) rapid 
rwent}eUi<rntuiy shift to pxUoleuxn Uius has uvn 
earned out primarily witlun tlic United Stales. U»c 
cconom) of Nxhicli is so large tliat the sluft i« re- 
flected pronouncedly in statistics of world consump- 
lioru The piooctrifig spint and Otc powerful unpact 
of sued) actions by tlie United Stales can scarcely 
beoxerstated 

llowextr as u cx-idcnccd by the declining pro- 
portionate consumption on Uic part of tlic United 
States in a rapidly ruing world coruumption of 
petroleum other ti^inically adx'anced nations lave 
taken note of the adi’antagcs of petroleum over 
other sourci.-s of energy and are now following Uie 
lead of the United States in its use Tlie Soviet 
Union, wluch now consumes a probable ID per 
cent of die worlds pclroleum, and Western £u 
rope which accounts for almost 15 per cent, are 
the most active m this respect (Fig 13il) Canb- 
bean America and the Middle East also appe^ to 
rank high as consumers but actually most of their 
"consumpboa" « merely refining for export 


Noturof g*i 

Well-endowed wnlli domcsbC supplies of naturaf 
gas die United States las cimcndv assumed as 
unpressiie lead in iIk* prixIurtioR and consumph* 
of tlus commodilv Kt ptrviouxK erplainrd, neatly 
73 per cnil of tlic wvrld cucuumplion of this eoo* 
modity (plus manufacturrd gas) u accounted f» 
by llie Uiuttd Sutet, alwut 75 per cent being 
up by industry and tlie remamder bv household* 
(hig IW) As IS true of petroleum, otlici coun- 
tries are consuming more natural gas than thes 
once did but only tltosc with ratlu-r good 
natural supplies offer pronuse of teallv expaaoeo 
activity under raubng fcclmologv HankiDg w’e 
behind tlic United States are the Sovist koioo (5 
per cent of tlw worlds total consumpbon) a»i 
tt extern Europe (also about 8 per cent sc* 
J3JJ) 

PRODUCTION 

The annual world production of petroleum a»l 
natural gas can be said to be approximateh e‘1'**^ 
to the consumption 

TAc Uai/eJ StaJe* 

Altliough dechnmg proporbonately th* United 
States has no peer in eiUtcr the extracbon of * 
refining of petroleum. In eitlicr categofv this coun" 
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tiy accounts for at least 40 per cent of the world 
total (Fig. 13.2). 

Major Areas of Crude Extraction, The extraction 
of petroleum, unlike that of coal, is carried out 
predominantly in the south central and southwest- 
ern portions of the country. Texas alone accounts for 
nearly 35 per cent of the nation’s crude petroleum, 
and, in combination with California and Louisiana, 
this state produces more than one-half of the 
nation’s totd. Even tlie states of moderate produc- 
tion— Oklahoma, Kansas, Illinois, Wyoming, New 
Mexico— are in the middle western or and western 
portion of the country. Nor does there appear to 
be any major changes in the immediate future: 
Texas contains over 50 per cent, Califorrua about 
13 per cent, Louisiana approximately 10 per cent, 
and Oklahoma over 7 per cent of the oation’s known 
reserves. Some of the Gulf and California deposits 
are in die o&shore continental shelves.* 

Major Areas of Natural-gas Extraction. Approxi- 
mately 70 per cent of the natural-gas extracbon in 
tho Umted States occurs m wells where csseobally 

* Offshore hmn CaLforola end from Teui, Louisiaoa. 
ansi, la lesvs tneasute, neighboring stales are subsUntlai 
petroleum reserves that have accumulated in Uie rock struc- 
ture of what ore now contmental shelves For >ears there 
has been disagreement between these states and the Federal 
government concerning ownership of thiS oil A major step 
toward giving the stales control of this land was taken m 
1953 with the passage of the United States ContinenUl 
Shelf I.nnilt Aft, pving tho jurisdiction to the stotes wdhui 
their “traditional ^ historic boundaries.” Now the quesboo 
has arisen as to how far seaward such boundaries ealend. 
Tho Federal government maintains that they do not reach 
beyond 3 miles from the shore line-tho iraoitional tmut of 
coastal waters claimed by this country The states claim 
Iciritoty beyond this limit. however-Louliiana claiming 
submerged land ns far os 30 mdes from the shore line. 
Recent Supreme Court rulings hate reinforced the Fedoal 
ROvmunciiC’s tiiiin (a htni beyumf CAe S-irute iowi o CtlA 
fomia. Alabama, Louisiana, and Mississippi but have 
awarded to iTorida and Texas title to lands r aching lo 
105 miles from the sliorc line. Such differential Ircatsneat 
risults largely from varying inlcrprctalions of the phrase 
“tradltloaal and hirtoric boundaries." The entire matter 
probably is not yet resolved, and congressioiial action may 
be attempted. 


no petroleum ensts. However, the general areas of 
intensive extracbon are usually not far from places 
of petroleum occurrence. Texas and Louisiana are 
outstanilmg in both production and reserves, whJe 
Oklahoma, New Mexico, California, and Kansas 
may be accorded honorable menbon. 

Technology of Refining Hefining is a semiaoto- 
mabc^ almost endless process which, although in- 
volving several stages, tends to take place at a 
smgle site. Older, more elementary methods of dis- 
bUabon have been replaced by more advanced 
methods which permit not only tlie recovery of the 
desired products but also their recovery (withm 
limits) in desired percentages of the finished prod- 
ucts. Moreover, essentially all of the crude petro- 
leum ultimately is ubhzed, and there is httle waste. 
Labor, consbtub'ng less than 6 per cent of the value 
of tlie finished product, is used to turn the few 
switdies, guard the grounds, etc 

The sigiuficance of these qualities of tech- 
nology to economic geography u at least twofold: 
(1) because the efficiency of that technology per- 
mits only negligible waste, it is as economical to 
ship crude peb^Ieum as it is to ship finished prod- 
ucts, and hence refineries tend to be located near 
either markets or raw materials, (2) the small size 
of the labor force associated with the industry sig- 
nifies that it IS a minor source of hvelihood employ- 
ment and tliat relatively few settlements and only 
sparse populabons will be directly dependent 
upon It 

Major Areas of flc^ncry Production Tlie Umted 
Stales boasts more than half of the world’s approxi- 
mately sex'en hundred refinenes and an equal pro- 
portion of all refining capaaty. About 95 per cent 
of die raw materials is compnsed of crude petro- 
leum, and the rest is liquid natural gas. Of the 
conunodibes emerging from such production, ap- 
proximately 44 per cent is gasoline, 33 per cent 
fued oil, and tlie remainder diversified products 
which number in the thousands. 

The largest refinery output is located along the 
Gulf Coast (Figs. 13.4 and 13.5). Tho California 
region, where heavy produebon and consumption 
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Figure 13 4 Ou{ri&u(ion of 
petroleum refineriei in the 
United Sialee. Note the 
cluttering near raw materials 
or markets. 



of all refimng capaaty. In short, most of the petio> 
leum that Is extracted m tiie Middle East is shipped 
in crude form to refineries located near the markets. 

Ownership and Administration. The petroleum 
belongs to the nabons within whose boundaries it 
occurs, but these, being economically underdevel* 


oped, have leased out sizable tracts to firms from 
overseas-chiefiy to private compaiues of the 
United States, as well as to companies m the United 
Kingdom, France, and the Netherlands United 
States interests now conbol an esbmated 58 per 
cent of all reserves, Bnbsh finns, over 28 per cent; 
and the French, over 5 per cent. Almost uvanably 


Figure 13.5 Vofue o/ 
ihipmenit from petroleum 
reftneriei in the United 
Slates. The output of New 
Jersey, an important refining 
state, was not included rn the 
reported data. Also unre- 
ported was the production in 
the Southeast and in tome 
ivigle states elsewhere. AU in 
all, the ilidJIa AiJanlic and 
New England states refine 
nearly 16 per cent of the 
nation’s petroleum. Ilow does 
this compare with the volume 
in Texas and Louisiana? 
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tenfold in the decade after the Second W'orld War 
and which now accounts for as much as three-fifths 
of all petroleum recovered in the Soviet Umon. 
The Baku field accounts for an additional one-sixth, 
and the remammg sources are small and scattered, 
with the island of Sakhalin of noteworthy unpor* 
tance. 

Lesser nations 

The remaining 13 per cent of the world's petro- 
leum comes from a number of polibcal umts, of 
which Canada, Mexico, Indonesia, Bumanta, and 
Colombia are among the more outstanding. With 
certain exceptions, the exploitation in non-Commu- 
nist nations is by firms of the United States, the 
United IQngdom, the Netherlands, and France. 
Those in Rumania and other Communist nations 
are under the direct administration of th»r re- 
spective national governments after tlie manner 
exempLfied by the Soviet Union. 

TRADE AND TRANSPORTATION 
Domeati'c mocoment 

The movement of petroleum from places of pro- 
duction to those of consumption is largely domesbe. 
More tlian tliree-fiflhs of all crude petroleum and 
refined products does not cross tlio poLbeal bound- 
aries of die country of ongm. A very few nahons 
account for most of sucb internal trade; the United 
States and, in much lesser measure, the Soviet 
Union, are the leaders. 

The transfer of natural gas is almost entirely a 
domestic service, confined even more closely to the 
economies of a very few nations than the commerce 
In petroleum. 

T/ie United States. coMSoacE. With its sizable 
iifid arxra, tie rather geaeroiis eodonment of natu- 
ral reserves, and its u cU-organized system of pro- 
duction acting in response to a whetted domesbe 
demand, the United States accounts for the km's 
slioro of all intranabonal shipments. The primary 
movement is from Texas, Louisiana, and regionally 
neighboring states to the heavily populated manu- 


^ctunng belt of the Northeast— in other words, 
from the major areas of production to outstanding 
areas of consumption. A secondary traffic pattern is 
from the same area of ongm to consumers on the 
periphery of the manufacturing belt m the South, 
Middle West, and far North. A third movement is 
from southern California on the West Coast to 
points in the Pacific Northwest A fourth is inter- 
coastal— either via the Panama Canal or overland 
transport. 

■nuNSPOUTATioN' MEDIA. Approximately 70 per 
cent of the petroleum and essenbally all the natural 
^is extracted in the United States moves by pipe- 
Itoe to refinenes. Virtual networks of petroleum 
and natural-gas pipelines serve almost every area 
of the Umted States where the demand is upward 
from moderate. There is now a coast-to-coast reach 
of natural-gas pipelines, and the petroleum pipe- 
lises are nearly as extensive. Individual hues in the 
Urated States range in diameter from 6 to 34 inches. 
Probably the best-known of the individual lines are 
the Big Inch (24 inches m diameter) and the Little 
Inch (20 inches), which reach from eastern Texas 
to the seaboard porbon of the manufacturing belt 
Built during the last war to carry petroleum and 
petroleum products otherwise delayed because of 
the toll taken on the coastwise tanker fleet by 
German submanoes, these now carry natural gas. 
Among the newest major connections is a 30-mcb 
hne stretching from the coastal porbon of the Rio 
Grande River to the New York vicmity some 1,540 
miles away. 

The pattern of pipeline distnbubon in the 
United States reflects tlie relabve sigmficance of this 
medium of transportabon with respect to the com- 
raodifaes being fonvarded The natural-gas lines, car- 
rying essenbally all of this commodity, extend directly 
from areas of produebon to those of consumpbon, 
with their routes sometimes actually paraReling 
hnes Fehoieam pipdiiTer are afro oriented 
directly to market areas, parbcularly where no out- 
standing compebtion exists with water transpoita- 
tioB. Near the coasts, however— parbcularly in the 
Gulf South— Uiese lines reach from the oil fields to 
the sea. thus facditabng some coastwise tanker 
movement. 



2SO 


THE SOURCES AND APPLICATION OP ENERGY 


The 30 per cent of domestic petroleum com 
merce not attributable to pipelines is accounted for 
by vs-ater craft, railway ti^ cars and tank trucks, 
the last two tending to be short liaul earners Most 
of the water moiement is by coastwise tanker, 
although some barge freighting occurs The primary 
direction of such moi ement is from the Gulf South 
to the shores of the Middle Atlantie states Owner* 
ship and/or coaCrol of tank trud.s and raduay^aok 
cars, like that of pipelines, is ciuefl} vested in the 
producing companies In contrast, nearly all the 
petroleum carrying water craft are owned by firms 
engaged mpubhcQoniejance 

Other Natioiu A small but increasmg amount 
domestic commerce m natural gas and an appre 
aable and mcreasiog amount of domestic com 
merce m petroleum i$ found in nations other than 
the United Stat«; Such coouneroe tends tn move 
freza places of production to those of cossumpboo 
via the transportation media preiailmg m the re- 
spective natinas Pipehoes, financed mainly by for 
eign technically advanced natiODS, ore prune movers 
of petroleum in the Middle East and Caribbean 
America (especially Venezuela ) Div ersely financed, 
they are important m Canada. Fmonc^ by the 
state, they are prominent in the Soviet Uoioo, 
Rumoiua, and out])-iag nations most of whndi are 
u> the Comm unis t bloc. Movement by railway taidc 
car and ivater craft u also important in the Soviet 
Union. M estem Europe handles petroleum by 
water crait, railway tank cars and tank trucks as 
well as a few pipelines Production and/or coo 
sumpbon in the remaining lands, many of which 
are underdeveloped and esscnbally without de- 
mand for such produrts is often near the coast 
hoe. and the resultant trade is chiefiy mtemabonai 
rather than domesbe- 

IntenuHionaJ mocemeTXt 
Although well below the volume of domestic com 
merce, lotemabonal rtode m petroleum u by no 
means msigmficaot, exceeding by more than SO 
per cent tl» total analogous traffic m cool (meas- 
ured by weight) Inde^ over one-Unrd of the 
worlds petroleum output is exported (Fig 13^) 


This global cuculabon pattern is rather simple m its 
major outlines prevailmg slupments from the Mid 
die East and Caribbean America move to Mestem 
Europe and Anglo-Amenca, and small but ntinser 
ous trade flows connect countries in South Amend, 
the Far East, Oceania, and Africa to these two 
mammoth producing regions as well as to lesser 
fields. 

Perhaps it is needless to state that there is an 
overwhelming influence frmn technically advanced 
nabons upon the current global pattern of trade lo 
petroleum Tliese are the nabons in which internal 
demand exceeds domesbc supply— even m the well- 
endowed United States— and to these nabons cotoe* 
most intemabonally traded petroleum Further 
more, the foreign mvestment from such nabons u 
heavy, for example, nearly one-third of the direct 
foreign investment of the United States is m f*“’ 
eign petroleum A few corporations are of ou* 
standing significance the Bojal Dutch Shell Cat 
poraboD (comprised of apprumnately fiv e hundred 
compaiues and headijuaiTered m the United 
dom and the Netherlands) accounts for 14 per cent 
of the petroleum output of the non-ComBiuni** 
world, and the Standard Oil Companj of 'v®* 
Jersey (headquartered in the United States) ** 
responsible for an ev en higher figure 

The pebuleum and/or its refined products are 
lorwarded to temporary or ulbmate desbnabons 
chiefly in tankers registered under the fla^ of a 
veiy few technically advanced nabons notablv u>* 
United States the United kmgdom, and Norwav 
Upon amval tliese varied products are subje rt^^ 
tariffs and other taxes and restnebons that difra 
widely from nabon to nahon but are rather 
m much of Europe parbcujarly M est Germanv and 
the United ijngdom The tariff on imported 
leum is not so high m the United States but tw 
volume of imports tends to be regulated by othrt 
means 

PoUttccl and economic anangemenit 
The exploitabon of a resource mvanahly invoh"®*^ 
host of legal, polibcal, and economic arrange®^®** 
which are usually cotapaunded if such exploitaur® 
i$ undertaken in a foreign land. An excellent ov^r 
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view of some of these has been wntlen in the 

PetToJeum Report.* 

Oif Laws, 

There are four major legal s}stcms governing oil devd* 
opment and production throu^out the world. The 
first of these is the system found in the Uiuted States 
and Canada, under which the oil industry has been 
developed by a veiy large manber of operators, both 
large and small In the Uiuted States there are extensive 
pnvate rights to the subsoil, whereas in Canada such 
rights are pninanly the property of tlie govemment. 
However, ^s has not prevented a similar pattern of 
development, particularly smee both countries employ 
a distinctive method of finanoal encouragonent to sup* 
ply the leiy large sums necessary, viz., the depletion 
allowance and the expensmg privileges. Both systems 
employ conservabon and prorahoning,* these are not 
generally found outside Ae USA and Canada. And 
both grant relatively small parcels of land for ezplora* 
tion and development to any one company or mdividual 

Another unique feature of the North American 
system IS the duration of the production phase, which 
Mth in Canada and the Uniti^ States lasts so long as 
production m commercial amounts continues, whereas 
in other countries it is granted only for a specified 
period. The regulations goicming methods used in 
drilling and production, and for the prevention of 
waste, also are more highly developed tlian in any 
other area. 

A second system for the regulation of oil esploro' 
bon and development is complete or partial nabonalua- 
tion of the industry, such as is found in Nfcxicu, Argcn- 
bna, Brazil, Chile, the communist countnes, and m 
some other countries m less complete form Without 
cxcepbon. tlie demands for capital cssenhal to a rapid 
growth of the od industry ha\e eseecded the amounts 
at the disposal of these countries which have national- 
ized Oil, and they have fallen behind. Some, such as 
.Mexico, have succeeded in building a sizable industry, 
but all have fallen behind normal espccUtions and 
needs. Inadequate capital structure h.vi been agpa- 
vated by political considerahons, as In Mexico— where 
the artificially low internal price structure has held 

• tVorU Petroleum Report, Mona Palmer Publisbiog 
Company, New York, 1937, pp 10, 19. 22. By pcniussloii 
of tho publisher. 

• Note by tho author of the terti Hiese are techntcal 
ternii referring to enfwced curUilmeol by gsvemments of 
eiccarive extraction. 


down the rate of capital formation, and has prevented 
adequate invcstmsit. 

A third 9 stem is that found in the major pro- 
ducing countries of the Middle East. These countries 
have no minmg nor oil Lws. They are characterized 
by large concessions which have been concluded, for 
very long periods, between the oil companies concerned 
and the local rulers. Generally, these contracts are based 
on the 50-SO profit sharing concept which ongmated 
in Venezuela. However, there are important differences 
between the various countnes of the Middle East be- 
cause some of them provide for division before foreign 
taxes, and some after. In addiboo, there are substantial 
differences in the method of calculation of the value 
of production. These differences have tended to iron 
themselves out, since all the concessions contam a 
clause stating that any more favorable conditions givai 
to another Middle Eastern country must also be ex- 
tended to the concessionary country Furthermore, sev- 
eral of the countnes have concluded agreements be- 
tween themselves for the exchange of mfonnation on 
the details of concession arrangements. 

Hie fourth major system is that found in the 
majonly of South American countries, and it has been 
adopted with substantial changes, m many other coun- 
tries. This IS the regulation of oil exploration and pro* 
dueboo by means oi a single petroleum law (sometimes 
contained as part of tho general mining law) which 
reserves subsoil rights to the nation but grants rights 
for lhar development to private enterprises composed 
either of foreign or local capital 

In recent years an increasing number of countnes 
has adopted this system They include most of the Cen- 
tral American and Caribbean countries, Guatemala be^ 
ing an example, some countnes of Africa, such os Libya 
and E^qit, Middle Eastern countnes, including Turley, 
Israel and, to a modified degree, Syna; and countries 
of the Far East, such os Pakistan and the vanous states 
of Austraha Modification of the general minmg law is 
gcnoally used in Europe— as in France. Italy, and 
Spam— rather than a separate petroleum law. 

Most of these laws divide epetations into two 
phases, viz., exploration and exploitation Dunng the 
expbrirtitm period the duration of the concession iruti* 
ally is about three to five years, with provisions for 
extensions based on minimum expenditures and some- 
tunes m dnllmg by the concessionaire. In the case of 
France, the extension is proportional to the investment, 

IQ most other countnes extensioru arc granted if a 
minimum level has been reached. The concession area 
b imlurutcd oiJy in France. In other countries, explore- 
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tion areas are small compaml with hoVlmgx la the 
soaior Middle Eastem prtiducing countnci, and a Lmit 
on the number of concessions per compati}' is cnfuced. 
Man) U'A-s !ia>e cased pimisions lo areas rfiffiruh d 
access, as in (iie less accessible areas of Coiombu or sa 
the Montana tc^toa of Peru Hbcre area liouUUocs are 
mWB liberal. 

An essential feature of the eiplaratloa phase u the 
guaranteed n^t o{ the eaploration concessionaire to an 
oploitabon coocessicin cosimig any discostay he may 
make. Thj U essential ui ssew of the large loi^ mscst 
ment uhich is necessary to discos er productioa. 

XTuruig the expkiitation phase, the ccncessronaire 
IS often subject to the 50-50 promts sharing arrange 
mcnL This ongmally ssas despied (or such oouotnes 
as Nenezuda, where produebon has been established 
fw more ttian a quarts century It is an adsaoced 
concept m the petroleum law of a country which has 
mt had estabLshed production, but is cooUined ncser- 
tbeleu S3 ssany of the rwent^-OMCted Jawx CmaaSy, 
tbe disYscn is accosphshed bv aa income tai whi^ 
IS Ie\-ied after prcsious and autborued deductsons 
has e been taken from gross income It absorbs raBa>o> 
tng iDcotae to accempUsh aa equal dnvica betunm 
company and gos'eramenL Some countries (not indod- 
mg Venezuela) grant depkuon allowances which se- 
duce tbe impact of thu prostsMo^althougb in some 
countries, su^ as labyA >t does aol take effect untd a 
certain tamunusi productioa le%'cl has been acluc^ed. 

Extensions of the esploiUticD psiod— which ga>* 
eraHy runs (rosn 30 to 50 years— ve usuaSv p\en sub- 
yect to tbe 'terms and cooditiODS then m force." Often 
tboe IS a prohibition agaaist chaoges ta unportaot 
coDcessmo provisions during tbe Lfe d tbe caocessuo. 

Tbe area cov-csed by the exploitatioa concessKn is 
generally tti the Deghboihood of one-half the expVva 
tioa area. The section of this oo^half a left ta part to 
the cnocessMnuire tbe irnilitvirr mots to tbe govern- 
taent. which sometuaes estabhshes "reserves" and re- 
grasts die area subject to ccpu^xtitive bidding iberefor 

Boyal^ r^es od prodoeboD vaiv w-ideh— frets uo- 
specified rates m countries such as Switzerland to 12H 
per cent in tbe United States, 16^ ps cent in \eie- 
znda, and up to 25 per cent m Egypt, tfasy royahy 
rates i-aiy with tbe d i d a n ce of productioa atea ftocs 
nearet maroie ter m i n al, as m Colombia and Argestma. 
Sotzte vary with produeboa rates, usually increasing as 
prodoeboa rises. 

Ml mihal tas is kiiol on both eipIor^Kia and 
exploitatiizi coocesxKiDS, and an annnat surface fax is 
generaHv p^able-witb suitahk guarantees agaast 


damage to be posted. Ofto the surface tans are do 
ducbble from roy alties paid dunng deielopmoiL 

Aa important aspect pertaining both to opixaMi 
and expSoitabuo pbav«-« u the obLgafiHy cmplcyB^ 
and training of nationals of the cotictry la whii epev 
boos take placci Thu nquirement is found m msr 
countries, aod obliges the conccsuonaiie s eapkym^ 
of a certain percoiUge of nationals in the labor (onr 
(usually 73 per c«it or more) Often there are certaa 
social welfare obLgaluxis— including bousing, aobeal 

A final senes d impartant pronsioiis are d»»e 
rdamg to l)ie tnasier d coacemaa n^Us and ^ 
right cf vnlioitary su/rmder CencraDy, cooccsswiizr* 
are given tbe ngbt to surrender all or part cf 
conctssjon area, provided coneexssoe obbgatjoos hue 
been met. Transfer of ngbu U gcsierallv subject to gc* 
emmtnt approval, which is forthcomiog «ihr if ^ 
tianrfme meets ipcciffed taiaimum quaificat»»*i ^ 
if the Cftai/er does ast itsaxase hiS sfcas sireaiy 
to more than the maj.i.’oiims speoSed ui the bw 

\aiicnal Facton 

The attitude of the vwous governments toward p** 
topabon of private capitat formgn aid daaerfy ° 
their locaj od mdustty has undergone a 
change smee the end of Uceld Mar 11 

Mmkahle petroleun bwi have been passed O 
Israel. Cualnaala, Tutkev Pakistan Canada. Pas**** 
Bolivia, Libva, E^pL the Philippines. Peru- H<mdissl 
Iran (where the consortium was worked e'lt 
natuTnahratiOa) and Suafy 

Ccuntnes wberem a workable bw and « 
non arrangemeati have been mamtajaed or unp^ 
include \aiezueU, Colombia, France England. Tk 
Netherbads. Spam (which m 1952 gave a suhsti>^ 
umcesnon ccctnct to an American compam 
caning previous knutaboas on foreign ownert-P' 
Austraha, New Cumea. Papua. Surtzerlaod Iraq kn- 
wart, Saudi Arabia. kuwait-Saudi Arabia VeutralZi*^ 
and the Trocaal Coast (including Muscat and Ociis 
No major producing countries have 
manentiy the ranis d tbe nabonalizcd countries 
the end of M orfd It ar n stiff peno* «• 

stanUal prn-ate <^>eia£Kjtis on areas held beforo 
althou^ ShelTs producing p i opei ti ea have ool vet b*®* 
returned (a new bw is now bong drafted after e^ 
51V c cxmsultatami with various other ^v ^mn^ts, 
ax that of Neneauela) Iran, after a brief 
with natwaalizalioii. has returned mirth of her art* 
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the consortium. Established raonopohes in Argentina, 
Mexico, Brazil, and Chile haxe remained nationalized— 
although Argentina and Clule may soon relax their hold. 
Cg}'pt, hoise\'cr, recently nationalized od holdings 
French and Bntish interests. 

Monopohes remain in Afghanistan, the communist 
countries, and in India— where the government has ex* 
pressed its determination to taho over the industry. 
Italy has retained its hold over the Po valley’, but per- 
mits exploration by pnvate enterprises throughout the 
remainder of i>eninsular Italy. In S}Tia a workable law 
is overshadowed by restrictive ownership requirements. 

The trend toward increased gavcmmental partici- 
pation has continued-with new arrangements in Pakis- 
tan, India, Burma, and France indicative of the tendency. 
Many petroleum laws and concession arrangements— 
such as tlie petroleum law of Peru, which provides for 
offering of 30% of stock of exploring companies Id 
Peruvian atirens, and the obhgation in Saudi Arabia 
ti> offer 20 per cail of stock in newly formed com- 
paniGs^call for increased governmental partiopabon. 

Tlic ({uotation above treats only a few of the 
almost endless number of human interrelationships 
involved in the field of economic geography. 
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14 ELECTRIC AND 


NUCLEAR ENERGY 


COVL, ITTROLCCM, A-VD 7KEIB ASSOOATEO NATirK.U. UATIMAIS AFE SFEOT** 

in the natural envuonmait, and it is not suipnsmg that man came to bw* 
them with the passing of tune, for these existed, often actuafly outaoppaS 
Of seeping at laadform surfaces. long before man began to wait the eaft& 
Homan since they are creatures of cunoiity, bad opporfimitf ^ 

beemne familiar \citb such materials not only through sight but also thmcp 
toudi, taste, and sm^ 

Electnoty and nuclear perser. however, are more elusiv*e. To 
dectnat} tong has flashed rather cnidely aooss the slj to the fono " 
lightning, but a flash is scarcely suficiest tune for serious study of an ob]ett 
and lightning somehow does not lend itself to capture and tubseq^ 
laboratory oteervation. These energy fonns-nudear power espeoaH)-"''® 
been teaUxed more through man t reliance upon his reasoning faolcber ts^ 
rhmugfa his use of the senses. Small wonder ilmr they have come ® * 
kaow-n so recently! indeed, as one scans tl» timetable of energy utJiSt*®® 
(Table 11 1), be wonders why it w-as iKat electric power came into 
about the same tune as petroleum. 


ELECTRICITY 

It is more accurate to think of electnaty as a form rather than a so urce 
energy because, lathke the fuels and nuclear sources, it is not taken dire<^ 
from nature but is denied essoitially from man-made gaierators. These- 
turn, are aclnaled by energy m a diflerest form Over two-durds of 
electric energy comes foim geoerators that are dmeo bv turbines power™ 
chiefly by (I) steam which has been heated by petroleum 
I natural gas, w less common sources, indudmg atomic energy, ^ Vj, 
mtemai emnhushun engines powered by gasoline, etc. (Fig lil* ^ . 
energy is called fuel generated, or fhemioclecfnc energy Nearh ooe-o^ 
i IS obtained fnam generators dmen by turbines poweed bv runamg 
jThis u called hydntlecine energy Finally, a lery amount of 

' friaty IS secured &om wmd chargers, solar chargers, etc. 
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Thus, in the chapters on cosl and petroleum, 
we have been giving at least partial attention, fre- 
quently by implication, to the production of electric 
energy, and we shall be thin^g partially of elec- 
tricity generation when we discuss atomic power 
later in this chapter. Among the sources of electric 
energy not given special attention elsewhere in this 
book axe the hydroelectric sources, which currently 
account for at least 2 per cent’ of world output 

CONSUMPTION 

Electric energy is not easily stored in large quan- 
tities, and hence the amount of its annual consump- 
tion is essentially that of production minus losses, 
this is truer of electric energy than of most other 
forms of energy. 

The world 

The annual consumption of all electric energy 
amounts to about 7 per cent of the consumpboo of 
energy from all sources* (Fig. 11.4). Most of thu 
is used by manufactunng industries, which account 
for be^veen 50 and 90 per cent of electriaty con- 
sumption in the majonty of eountnes where it is 
used at all. Within the category of manufactunng, 
electricity is utilized cliicfiy to drive motors and 
secondarily to heat electric furnaces, mamtain elec- 
trolytic Cells,’ and light factories. Transportation, 
commercial, and household activities are also un- 

‘ Because energy ctmies in so many forms, reducing all 
of ihctti to a common denominator is always tricky The 
percentage aJiovc, taken from the United Nations publica- 
tion World Energy Supphes. 1SS5-I958, differs sbarpiy firan 
an earlier report by that same organuntion (World Energy 
Supplies, 295i-1954;, which allocates 8 per cent of all 
energy to electricity. The causei differences m assumed 
ratios to tlic common denominator 

’ However, it should be kept in mind that about two- 
thirds of this eleclnciiy was obtained from fuel-generated 
units consuniing coal, petroleum, and natural gas, winds are 
the actual sources of thcrmoelectnc electricity 

’ This terminology u doubtless familiar to the reader 
except possibly the cloctrolytic processes One of the pe- 
culiar functions performed elwtricity is the end process- 
ing of certain materials The most coimnon process is rite- 
Irolysls, the passing of an electric current through a weak 
ucid into which wrtain smelted or concentrated metals have 
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Figure X4 I Electricily generoteci /rom uiatet 
power compared ulth electriciii/ generated from 
fuel in telecied countrlee and areas. Percentages 
in the United Sioies and the Seeiei Union are 
about the same Why Is hijdroelectne energy so 
Important In Canada arui Japan? 

portant consumers of electncity, yet the last-named 
reaches its peak signiiicaDce in technically ad- 
vanced nations 

Individual nations 

The exnsvmptson of electncity, like that of coal, 
petroleum, and natural gas, reflects the overwhelm- 
ing dominance of a very few technically advanced 
nations in world economic affairs The United States 
IS responsible for usmg up nearly two-fifths of the 
world’s electric energy, the Soviet Union for one- 


been submerged Under the stunulus of the current, the 
metals disassociate themselves from IbciT matrixes and attach 
themselves In ahiioit a pure state to electric terminals that 
are also submeiged in the bath This and other electnc 
processes use up much electricity, as is suggested by the 
following armotahon of kilowatthours consumed per ton of 
Gushed product titanium, 40,000, alumuium, 18.000, elec- 
trolytic magnesium, 16,000, electrolytic manganese, 10,200, 
TO per cent fertohingslen, 7,600, mdium chlorate, 5,200, 
rayon. 5,200. phosphoric acid, 3,900, electrolytic zme, 3,400, 
chlorine, 3,000 (Data from Resources of Freedom, voL 3, 
TA* Outlook for Energy Sources, President’s Materials Policy 
CoDiniission. 1952. p 34 ) Managers of plants producing 
these and similarly derived commodities must always pve 
the cost of power very careful consideration and often Must 
locate Iheis facilities m the vicmily of dectiia^ production. 
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Ffure 142 Conaumplion, production, import, and eiport of eleclticiti/ Only a tiny amount enten 
mtemaiwnal trade Ta u,hat areas docs Canada export etecfiuiiy^ Au^rm? Swil^rhind? The former 
Belgian Congo.^ 


eighth, and Western Europe for one fourth. No 
single natioQ of this last group accounts for more 
than 6 per cent of the uorld total, but the United 
kingdom, tVest Centiaay, and Franoe are predonu 
cant SoEU additional countnes abo are sigmScant, 
the most outstanding being Canada and Japan (Fig 
14 J and Table 141) MI in aU, eight nattons- 
the Umted States, the Soviet Union the United 
kingdom, Canada, West Cennany, Japan France, 
and Italy— consume over three-fourths of the world s 
electnc energy 

PRODUCTION AND TRADE 

Inasmuch as eiectnaty cannot be transmitted eco- 
nomically beyond ao absolute range of 500 miles 
and an optunum distance of 300 miles from its point 
of on^n, and cannot be stored satisfactonly, U does 
not enter actively into international trad^ and only 
in a few areas is its long-distance transmission of 
more than passing significance * Sbghtiy more than 
per cent of all electncity enters into intensabonal 

* Whmva octweir^s tJ peaver Jaalitieg ens^ &7f»e«er 
It u possible for a ptoduciog umt or regiOD to aid ao ana 
bejrood the SOO-tnile raoge if coopciaboa it achieved among 
the admimstenDg cegaouatioiu Thu is done by having a 
unit or regton of elc^aty surplus divert that extra amount 
to neighboruig faohbes these, la tun, diicrt then newfy 

acquired surplus to thctt neighbors, amt ulbiuatelv the ie> 
gna of poiser shortage u thus reached. 


trade and this is chiefly (1) a senes of give-and 
take exchanges among the small dynamic nations 
of Western Europe, and (2) a unilateral moveoeBt 
from Canada to the Umted States 

The UttUed Stoiet 
The commercial production of electncity m 
United Slates began essentially at the turn of t» 
century and quickly expanded into a major indusoy 
mvolvmg an interesting vanety of admiiustrati'e 
organizations— private frms actmg as public utiu- 
bes, pnvate £nns producing for their own tuanu 
factunng purposes cooperatives and levels of g<w 
enunent ranging from the municipal to Federal. 
The rate of its increase in output has been almost 
as marked as its admirustrabon has been comply 
6 billion kilowatthours were produced m 1902, 3So 
bdimn m 1950 and 7974 billion m 1959 and ^ 
estimated 1 400 bdhon wrl) be generated in 1975 

Thermoelectric UnUs Even at the outset thermo- 
electric uiuts outproduced hydroelectnc plant* u* 
the United States by a ratio of at least 2 1— a f**’® 
thiU mcreased over the } ears to 3 1 at 
and IS expected to reaA 4 1 by 1975 despite 

* ftuoureex for Freedom, op cit pp 32. 36 to* 
on initial, 19o0 and fiituie pt^uction mnneopapl^ 
port from the Federal Power Commission for 1959 P"’ 
duebou. 
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ioDo^ation of the Tconcssce Valley Autlionty and 
other rivcr-basin'dox'Iopincnt program*. A* c** 
plained in previous chapters, coal lias IxYn the 
main fuel for lliennoelcctnc, or fucl-gencraled, 
poHcr uruts, and its relative position U strengthen* 
iiig ratlier than lessening: in IQSO it w as tesponuUe 
for nearly onohalf of tlus nation's total rlcctncity, 
with petroleum pnxlucts and natural gas slianng 
an additional one-fourtli, and hj-droclectric power 
supp)>jng the final onr-fourlh. KurthrTroorc, llte 
rmident’s Materials Policy Commission has rsti* 
mated that by I'JTS coal will supply about threc- 
fiftlis of an electrical output which will luve more 
than tripled Its 11150 Iev%l. Petroleum products and 
natural gas will each supply une-lentli, and b)dro- 
cleilric power the remaining one-fifllu 

Tlimnocleetric plants tend to be located at llte 
point of maiimum proEl. In some areas it U 
cheaper to traruport electricity via transminion line 
llun >t is to funvanl a fuel via any one of several 
carriers, and Itenco the power staliotu are located 
near tlie sourca of llie fuel Under ditfrrent cirevim* 
staaecs, liowever. tlic isincLtiooi are reversed, and 
the stations arc located near llic primary maikcts 
ratluT tliaa near fuel sources. In practice, most of 
tlie Uicniioclectric units tend to be near marlcts, 
tltcif distribution corresponding remailahly with 
the location of die manufacturing licit and major 
urban arcas->Uic major places of consumption. 

Thermoelectric unit* posses* two rroJly roa/or 
advantages over hydroelectric plantsi (1) tnobilily 
and (2) low initio! costs. Tlw Grit point we have 
dcscnlicd in the paragraph above; tlicy need not be 
located at a given site liut can be located at ttie 
point of maximum financial setum oc oUicr advan- 
tage. Tluj second point is appreciated with the 
realization ilut tlio initial costs of a thermocIerCric 
unit are chiefly those of tlio generator, the turbine, 
the structure m whicli to liouse tlicm. and the 
arrangroirot for the storage and application of their 
fuel In contrast, tlio initial costs of a hydroelectric 
plant usually involve tlic construction of a major 
dam— safe not only for the electric plant but also 
for pc-ople and property hundred* of miles away. 
The lake lichind the dam will frequently inundate 
hundreds of tfiousanJ* of acres of ground and asso- 


TAOLC 14.1 


kl'orfd electric ffotcrri fifUen countries tcilh 
gnatetl inslallej capacity 


Country 

ImiaUi'd ruiHia/t/ 1,000 iio 

19 i3 

1559 

United Slate* 

09,015 

174,993 

SovirC Union 

18,000 

59,140 

United I^igdom 

13.300 

33530 

WVsf Certnany 

01175 

24,350 


9,401 

33.313 : 

japan 

10,001 

21,573 ' 

Trance 

10.910 

20.650 , 

Italy 

o.too 

15,700 

Coinmuitist Cltina 

na* 

9,500 

SwnIfT) 

a.7S0 

85SS 

Cast Ccimiuy 

4500 

7,100 

Spain 

1.738 

6548 

Poland 

na 

0.O9S ! 

Norway 

3,000 

5,011 

Auttralla 

z.z&ii 

5,470 

Wwld Intalt 

iMioia' ' 



* Not svaiUbK 

tTtw Uum itadinc pndiKen SRouainl los nearly &S 
[K* ma of ilie wetU* ljuulled cspiaty ta iOSO. i 
•OLMCS. I'cdiTal r>>w<v Cutamluka, 

dated K-ltlcmenU— even dties— and Oie purchase of 
sucli land i* costly This, in addition to generators, 
turbines, rectiGcr*. etc 1 

Until recently, liowever, hydroelectric plant* 
were considered to be somewhat more economical 
over a penod of yean than most tlicrmoclectric 
plant* Oncv the dam Is built and the reservoir 
fonned, most additional expense invotv'C* mainte- 
nance. Nature provides tlic power Yet, notably 
since the last war, thermoelectric unit* ore becom- 
ing increasingly cflicient and uicxpensivc to operate 
since muclt larger generator* are now being em- 
ployed. Tlie resultant clcctncol output exceeds ap- 
precl^ly tlw amount of additional fuel required. 

In tlio United States, tliermocicctric units havo 
liccn used particularly by private firms, wluch con- 
Iral nearly 00 per cent of this country’* fuel- 
generated energy output. Most of these firms are 
pubhe utibtics, but » minonty are companies and 
coqioration* producing to meet their own needs. 
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Jlydfoelectnc UnUt UaU:e their thcnnoelectnc 
counterparts, h)dn>electnc power units must be 
located where moviog water is to be had— prefer 
ably water m an assuredl, uniform supply oser 
rapids or falls hi^ enough so that substantial nat* 
ural farce is available ta turn the tuibmes Essen- 
tially this means mers and streams, althou^ the 
idea of bamcssiDg some tides has been given sen 
ous consideration In distribubcn, therefore, h)'dn>* 
electric units are located closer to river drainage 
basins than to markets, the opbmum sites being 
favorable in respect to both tbcM features 

The significance of climate in the generation 
of bydroclcctnc power is pronounced Optimum 
climates prov'ide sufficiently contmuous moisture to 
assure a constant power output and yet ate not so 
cold that severe winter freezing ensues The moist, 
rather moderate climates of the eastern half of the 
United States (bumid subtropical, humid omti* 
nental warm summer and cool summer), and that 
of much of the Pacific Northwest (marine} are no- 
Ubly conduave to bydroelectno-power geneiabon. 
as are the conditions on the high (chiefy western) 
slopes of the Sierra Nevada, Cascade, and Rodgr 
Mountains 

Landforms and dramage, aebng m coordina- 
bon with climates, are also important to the gener 
abon of hydroelectric power Landfomu sot only 
provide the elevation which is so vital to the build- 
mg up of water pressure for subsequent scbvatmg 
of the turbines but also contain the sites— some 
good, some intermediate, some bad— for dam coo- 
struction A choice site should have a Erm rock 
base, should be narrow enough so that a dam is 
feasible, and should be so located that a reservoir 
can form without the inundabon of an excessive 
amount of countryside 

Drainage tends to he a direct response to pre- 
cipitation except where natural or mac made reser 
voirs exist, where winter freesng temporarily 
lyauh^res. water finw, or wham. th& ouBmaJuBK. 
melting of wintcr^lepositcd snow and ice stimnlalcs 
delayed sbeam acbvity Ideal dramage conditions 
for hydroelectric gencrabon involve waterways that 
arc of unJorm Sow This u accomplished when, as 
docs the Sb Lawrence River, a waterwi^ drams a 


sizable lake or inland sea and hence ffijwi 
despite fiuctuabons in preapitabcm. 

Unlike tbomoelectnc units, hydroelectric pto 
and their associated dams cannot stand alone satis- 
factorily m the landscape— unaffected by, and unJ 
feebng, siuTOuaduig features For dains impcsal 
and conserve water that is of increasm^y shit 
supply, they provide for the mundabon of hert> 
fore useful land by reservoirs which, m turn, oft® 
become focal points for recreabonists and otto 
interested people and groups, they affect nang^hr 
channels and sometimes interfere with fishing ruas- 
m short, their presence in an area means the sltff 
abon of the character of the countryside into whi® 
they have been injected. They are key factors la tf* 
wise use of any nver dramage basin. 

Partially because of ibeir many-nded rami®- 
boos. hydr^eetne plants tend to be of 
interest to govenuneats ihan do fuelg®®*^ 
nnits In the Umied States, ibe Federal govenun** 
owns nearly 50 per cent, and lower lev els of gm®®' 
ment over 5 per cent, of aD bydroelectnc capao*t 
Federal government ownership or control tend* ® 
be asserted through three administrabve chaiod*' 
(1) in the Tennessee River valley, the 
Valley Authority, a pubbe corporabon has jun»if" 
bon over aspects of the valley mvolviog electof 
power produeboa, flood control, navigabon, iB'S*’ 
bon, and reoeabon (2) along nveis and stresr®* 
where navigabon is the major ohjeebve the 
of Engineers of the Department of 
responsible for buildmg and mamtammg 
dams, (3) in areas where imgabon and other 
reclamabon projects are paramount, the Bureao 
Reclamabon of the Department of the Intenor 
responsible for the Federal dams and 
measures Not infrequently these two last ageiKto 
are both acbve along a smgle nver, the 
Engmeers along the trunk seebon and the ^ 
reau of Reclamabon along the upper fributan® 
Abboiif^. iIL -iianb -art ’ac^- r 

the very large dams m the United States are F 
era! dams Included m this group are such fauna* 
giants as Grand Coulee Hoover McNan 
vjlle Oahe, Wilson, Garrison, and Shasta. . 

Private enterprise in hydroelectric power 
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though secondary to government, is not insignifi- 
cant, for It owns about 40 per cent of all hydro- 
electric capauty. Private firms serving as public 
utilities are paramount accounting for over IS per 
cent of the nadonal production, leaving less than 5 
per cent to companies generatmg for their own 
consumption. By and large, their dams are smaller 
and are situated more markedly in the Eastern por- 
tion of the country than is true of government- 
owned projects. Thus they are near markets and 
concomitantly ore located on good production sites. 

The remaining S per cent of United States 
hydroelectric production is accounted for by coop- 
eratives, public power districts, and facilities own^ 
by the various states. 

Interlocking Circutli among Thermoelectric and 
H(/droc{ec(ric Units, like most human creatioos, 
specific thermoelectric and hydroelectric umts are 
not completely dependable. Fuel shortages or me- 
chanical failures may disrupt the output of thermo- 
electric units, and water shortages or mechanical 
failures may do the same for hydroelectric units. 
These umts, therefore, are usually mterconnected in 
a scries of transmission lines, so that all basic elec- 
tricity rci^uiremcnts can be met, even during times 
of emergency, and so that maumum advantage can 
be taken of optimum operating conditions. During 
tunes of high water, for example, it might be more 
advantageous to run the hydroelectric units at their 
peak loads, and rest tlie fuel-generated units. Con- 
versely, the latter are ready for action in case of 
drought, etc. 

Thermoelectric and Hydroelectric FotenlUd. The 
potential for Uiennoelcctnc production is basically 
without limit, for all tliat is ntal for such produc- 
tion is water and a source of heat. Presumably, even 
if the very extensive reserves of coal known to exist 
in the United States should be used up (after some 
thousands of years at our present rate of usel), end- 
less solar energy could be adapted for this purpose. 

Hydroelectric power, however, is limited to the 
numb^ of available sites and the capaaty of the 
turbines and assodated generators that can be 
mounted on each site. It is estimated that apprtwl- 
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The Grand Coulee Dam ti the largest single 
hydroelcctne unit m l/ie United States It has an 
installed capacity of 1,574,000 hlowatts Second 
m the nation it Hoover Dam, with 1,250,000 kilo- 
watts Dams like this one are very costly to build, 
but not too costly to maintain. (U S Bureau of 
Reclamation) 

malely one-fifth of the potential hydroelectric ca- 
pacity of the Umted States has been developed, 
and this has been done mostly in the Southeastern 
and Middle Atlantic states Among mdividual states, 
tiny Rhode Island and Delaware are making almost 
full use of their potential, and the Piedmont states 
of North Corolma, South Caro lina, and Alabama 
have reached about one-half of their estimated 
capaalies Tennessee is not quite three-fifths devel- 
op^ despite the fact that it cores the famed Ten- 
nessee Valley Authonty Most of the Great Lakes 
states have realized about one-third of their rather 
niggardly potential. Among the Western states, 
where most of the nation’s potenbal exists, only 
Nevada has been dei eloped to a high stage. It is 
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beie, m the Far est and tiie Mountain West, that 
most of the naboos future hjiiroelectnc pouer will 
be created, for these tvro areas aggregately boast 
nearly 60 per cent of the nation s estimated total 
potenhaL 

The Soviet Vnum 

Mtbougb ccmparatis'Ely modest, the producbon of 
electricity in tl^ Scniet Union is somevrfaat analo- 
gous to the geoeraboa of electric poner m the 
United States. In both countnes, pronary lehanis 
15 placed upon thermoelectric umts, which tend to 
be (dustered in areas of heasy popolabon pressure 
and manufacturaig acbvit^ In both countnes, coal 
u the chief fuel m thermoelectric producbon. In 
both countnes, scxne coal fields are located m or 
near the enters of ccmsumpbon, so that die hiel 
generated umts can be onented sumilUaeoasly to 
fuels and markets. In both countries, b^dioelectnc 
poiver has been gnen more than passmg attenbon, 
but apprraable potential lenain^chiefy m coun 
txj-st^ of relabiely sparse popuUbon somewhat 
resnmed from the main centers of coasumpban. 
Vod in bodi countoes, the ou^t of electnaty has 
increased almost phexximeoaUy smce the turn ^ the 
century, and especially since mid-cestuy 

The most stnkmg diFerenoe bebceen the elec- 
trical output oi the two countnes is to be found not 
so mudi in geographical pat te rns ^ disbibubon as 
m admimstrabon m c o n tra st to the predosimaoce 
of pm-ate enterprise m the United States, state 
ownership and cxmtrol preimls m the Smiet Uiucm, 
and elecbiaty generabon is only cme componait m 
the comprehensive pUnning of that counby 

Thermoclectne Vtuis In the coalnch Utaame 
and \{oscow regums, hiel-geaerated cmCs am ^pe- 
ciallv Dtitneroas and actn e The lignites of the Mos- 
cow region an be used almost as eSaently as tlw 
better-i^uality Dcneb coal^for thezr sole purpose 
IS essestully b> heat water— ^ad both regimif are 
hence outstandmg producers. \dd^bo&a] onits are 
to be found m the Urals, Kuzsets, liintdi^ -rwt 
adjacent places of cotmanpbon. mctndm g \la^TB- 
toh on the PanEc Coast, Mtl^gh these pro- 


ducers more or outline the cA'er-all distrilwtsca 
pattern of thennoelectnc units, many smalW gei- 
crating stations are present m lesser obes ssd 
tosms as a result of the Soviet policy of rendec =5 
eaiA of its economic regions as mdependent eay 
nomically as possible so that the burden cf tiaas- 
portabOD IS nvTnjrruTfd. Currently, thennoel e ctnc 
units account for about 80 per cent and bvdro- 
electnc plants 20 per cent of Russias total electncaJ 
outpuL Fuels mdude not only coal but also wwf 
waste and other products, peat, petroleum, and 
natural gas. 

Hydroclectnc Potcer Most of the 30 b iUm a 
watthours of bvdroelectnc power generated n de 
ScAiet Union in 1K6* was fraa duns along tie 
Volga, Dnieper, and Rivers. Tfcc poteitsJ £* 
European Russia, howev ex, is not overly onpeSKt^ 
anwnatjng to not more th^ 6 bmes t^ 
power, assuming avenge nver Sow 

It IS m Vsian Russia thai the remarimble pot^ 
bal eosts-so remarhable, la fact, that the 
Union IS exceeded amemg p«vtih<4l units oo^ ^ 
the former Belgian Congo m estimated total 
electnc potenbaL Nearly one-ei^tth of tie «« 
total is credited to the Soviet Union, wixi p^ 
sesses more than twice tie potenb^ of the 
States. Most of this u m the highland*, pistes* 
and mountains east of the lemsei Riv er and 
the mountains consbiutmg the sonthsu “ 

Soviet Central -Isia. 

One of the most outstanding hjdroelectn^ P®" 
sibQities, anaSer than tiu Great Laies-St Lawrffl* 
system bat otherwise som ewh at analogous t® 
Lake Railat and ite associated waterwais- 
deepest of wi^d lalxs, ahnast 5000 feet m 
IS fed principally by d» Selenga River and diameo 
mainly by the Angara River A constant wslff 
pfy IS thus assured on the Angara for bvdroelcctno 
power genetaboD. , 

In uldibon to from mariet most 

the places of potential hydroelectnc-powe- 
boo n> the Soviet Unum are faced with a rst^ 

• Tl» Coded States predi^ol 1^ taZioo bfc^W^**** 
ct hvd/D^ecnJC £g 
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serious difficulty in their adverse climates (sub- 
arctic, humid continental cool- and wann-summer, 
tundra } . These' ore not only extremely fngid dunng 
the winter months but in some areas exhibit a tend- 
ency toward eiratic seasonal preapitation, with tbe 
wet•suInme^-dry•^vintcr monsoon condibons that 
prevail over eastern and southetn Asia apparent 
even in some outer fringes of these northerly 
reaches. In the interior, continental-type climates 
tend also to be wetter in summer than in wmter. 
River flow is aflected accordingly. 

Electricity and the Seven-Year Plan. The objectives 
of tlie current Seven-Year Plan call for the genera- 
tion of 510 billion Inlowatthours of electricity an- 
nually by 1905, as compared with 42.2 billion pro- 
duced m 1&15, 91 2 bilhon in 1950, and 233 billion 
m 1958. Both the thermoelectric and hydroelectric 
umts are being given attention. Inasmuch as manu- 
facturing, transportation, and commercial activities 
consume almost 90 per cent of all Soviet electric 
power, the initiation of new activities is not to occur 
until suffioeot energy exists for their successful 
operation. Otherwise a demand surplus might de- 
velop. Energy, Including electric energy, is thus a 
pivotal consideration m Soviet economic plarming. 

Western Europe 

The very pronounced rate of recent increase in 
electrici^ generation in the United States and the 
Soviet Union has been matched by that m Western 
Europe, the output of which will soon amount to 
twice its 1950 level. As stated previously, the Umled 
Kingdom, West Germany, France, and Italy are the 
leadmg nations. Wliether the output is from theniio- 
electiic or hydroelectric sources depends largely 
upon the presence or absence of fueU and/or nat- 
u^ conditions condudve to water-power utilizaticm 
(Fig. 14 1). Accordingly, the Netherlands depends 
entirely upon thermoelectric units and Norway 
almost entirely upon hydroelectric units; the re- 
maining countries may be ranked at levels some- 
where between these two extremes. Of the leaders, 
the United Kingdom depends upon thermoelectric 
units for 97 per cent of eleefneal ou^ut. West Ger- 
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many for 84 per cent, France for 51 per cent, and 
Italy for 20 per cent, the remainder being supplied 
by l^droelectric sources. For all of non-Communist 
Europe, about three-fifths of the electriaty comes 
from fuel-generated umts and the remamder from 
water power. Households account for a generally 
higher percentage of total consumption than in the 
Soviet Union, but not so high as m the United States. 

Canada 

Canada's production of electricity has also mush- 
roomed during the latter portion of this century. 
Nearly 95 per cent of this is hydroelectnc power, 
obtained chiefly along the noithein margms of the 
Great E.ales-SL Laurence system and in the Pacific 
west. Hie completion of the Great Lakes-St Law- 
rence Seaway, the hydroelectric costs, profits, and 
administration of which are shared by the province 
of Ontario and the state of New York, has added 
to this output. 

Japan 

Japan's tiny nvcis and nvulets, bunting over short 
trajectories to tbe sea, are not the most ideal for 
the smooth functionmg of hydroelectric umts The 
monsoon climate, which makes for seasonal rainfall, 
IS of no help. Yet some nvers dram lakes of gener- 
ally small but varying sJ2e and have a quasi-assured 
flow. All in all, various waterways supply nearly 
70 per cent of the total electricity of Japan, a coun- 
try which, in turn, accounts for nearly two-thirds of 
the entire Asian electrical production, excluding 
that of the Soviet Union (Fig, 14.1). The three 
southern islands contain most of tbe sites for both 
hydroelectnc and tbennoelectnc umts. 

Communist nations 

Only about 20 per cent of the world’s electnc 
energy is generated by Communist nations, and 
approximately three-fourths of this amount is attnb- 
utidile to the Soviet Union. Among the lesser 
nations. East Germany, Czechoslovakia, and Com- 
muiiist Chma are the leaders. Except in North 
&irea and Yugoslavia, thermoelectric units axe tbe 
mainstays of produttios. 
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OutUjin^ nationa 

We have emphasized to Ihu point in the diapter 
the dynamic manufactunng nationa m AnglO' 
Amenca, Europe, the Soviet Union, and some ol 
their immediate neighbors Countries svhich are 
removed from these core areas, whether they arc 
technically advanced or underdeveloped, send 
forth only modest contnbubons to the world supply 
of electnc power. The reader has probably correctly 
antiapatcd that Austraha, Uie Union of South 
Afnca, and Brazil arc foremost among these out- 
lying nations, and that the remaining countnet, 
most of them underdeveloped, do not presently 
produce much electnc energy 

POUCIES 

Ldco petroleum, most electnc energy is produced 
|With capital ec^uipment belonging to technically 
advanced nahoos Unlike petroleum, most such 
'energy is produced within the domestic cooSnes of 
those nations. Foreign investment, overseas traxu* 
potUbon medu and costs, tariffs, etc., are consider- 
ations which, if they enter at all into the electrical 
production scene, do so very moderately Honw 
production is an outstanding admioistrabve policy 
m the generation of electnaty. 

A second policy is that of govenunent control 
and/oz ownership Even in the United Slates, the 
I production of electric energy is a gavenimcntal 
responsibih^ to a much higher degree than is the 
ou^ut of coal, petroleum, or natural gas In most 
other countnes, essentially all generating plants are 
government-owned, and the trend u toward mote, 
rather than less, of this type of ownership 

A thud pohey is in reah^ tw o pohetes, divided 
by tbe iron curtain in the Communist orbit, the 


NUCLEAR ENERGY 

On December 2. 1^12, beneath some of the stands 
in an unused football stadium at the University of 
Chicago, history's first successfully controlled bo- 
clear fission— release of energy from an atomic 


lion's share of electrical produebon is utilized by 
manufacturing, tronsportabon, and commerce In 
much of the non Communist world, notably in the 
teciuucaify advanced nabons, a relatively hi^uJ 
pcrcesitagc is made available to mdividuals and 
households 

POTENTIAL 

If most of tlie world's developed electricity « a 
technically advanced lands, the polcnbal-certainiy 
for hydroclcctnaty— IS elsewhere. The combination 
of rainy climates (espeaally tropical ram forest) 
with landloims of at least moderate height («!»• 
aalJy in central Afnca) renden many undcrdevel 
oped countries potentially nch m this sour« “ 
power. Afnca alone possesses an esbmaled 40 per 
cent of the world total potential, with Asia account 
mg hr nearly 23 per cent. North Amenca for 13 ptf 
cent, Europe for nearly 11 per cent, South Aflisw* 
for over 10 per cent, and Oceania for about 3 p® 
cent 

Nearly one fifth of the world's potential ha ^ 
rainy, rather high standing landforms of the foiw® 
Belgian Congo, and almost all the neighbors of ihJt 
country arc also well provided with possibiUtiO- 
Eastern and southern Asia and Latin Amenca al» 
have possibihties The difficulty is chieSv 
demand, which is desire plus purchasing po"® ^ 
The markets of technically adv anced lands are to*’ I 
far removed— much beyond the SOO-nuIe linut—f^ i 
sales there, and most nabve populations sunp’j' | 
cannot afford the lusury, eitlier as individuals or a* 
poups acbng through their governments, of 
tncai consumpUon With mcreasmg nabonaluW 
tendencies m many of these countnes, however, jt 
is probable that more of this potential wiH he real 
1*^ before the turn of the next century 


nut^us— was achieved after many years of 
nabonal cooperation and erpenmentabon One o 
several wartune projects, this reachoB found i 
&st major applicabon m a imUtary use-the produP" 
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Figure 14 3 The ehaht of 
ojteratione in obtaining^ 
energy and maUtialt through 
fiuion (a/NT Atomic Energy 
Facts, Attmie Energy Com- 
mission, Washington, D C., 
1957, opp. p. io). 
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lion of a bomb. But its significance for peacetime 
purposes is also pronounced— so mucli so that its 
discovery has been tenned the most stnliog tedi- 
lucol advance since tlic discovery of fire. 

OVERVIEW OF FISSION 

B<uio concepts 

Nuclear energy results from a conversion of 
into energy. Tlie matter thus far found to be suffi- 
dently instable for sucli conversion consists of 
uranium (uranium !235 and uranium 233) and 
plutonium (plutonium 239).’ The first of these, 
uranium 235, occurs naturally, and the other two 
are derived by man from natural elements. The 
uraniurn~ 233”comfs chiefly from thorium 232, ^d 
plutonium 239 comes chiefly from uramum 233 
\Vhen the reaction of tliese fissionable materials 
occurs under certam circumstances wthout rctar- 
dabon, the atomic bomb is achieved. Although man 
has designed some means of slowing the reaction, 
he has not yet gone beyond rather cumbersome 
techniques and thus has not yet been able to uhliie 

' The numbera tn psrmlhesc* following the name* of 
Ihe indlcalc the different numbers of neutrons fa 

the nuclei of speafic elemenu. See espedaUy B C. Nrt- 
ichiTt. and S. n. ShuiT, Aiomic Energy AppUcatkmt 
Special Reference lo Undcrdeceiep^ Couturier, Johni 
Hopkins Tress for Resources for the Future, Inc., Baltimore 
1057, p. 1. 


handily the energy released from controlled nuclear 
fission. Hus docs not mean tliat ho has been unable 
to use nuclear energy but that he has not been able 
lo mal-e much use of it directly except for puzposei 
of destruction. What be has done has bem to use 
the energy generated by controlled fission to heat 
water into steam which, in turn, activates thermo- 
electnc units in the tradibonal manner. It is in this 
indirect utilization that atomic power is currently 
finding its most pronounced technical appLcation os 
a source of energy * Energy resulting from nuclear 
fissKHi can be used also to heat factones and house- 
holds and for otlier heating purposes. 

Appraieal by the 
Atomic Energy Commission 
The United States Atomic Energy Commission 
recently has summarized atomic energy uhlizabon 
as follows * 

The accompanying chart [Fig 14 31 pictures the 
chain of industnal operabons in\olved m supplying 
the uranium fuel and speaal materials needed by the 
atomic industry and liJustrates the broad fields of 
apphcation for reactors and their products 

* W« are speaking here of ibe aiefulneas of radioactive 
matenalf as a source of energy and hence meotion only in 
passing their usefulness In measunsg, In medicine, in food 
preservallon, etc. 

* Atomic Energy Facts, United States Atomic Energy 
OoDiinission, 1957, pp iv-v. 
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Figure i4 4 World production of uranium and thorium. The United States and 
Canada dominate the nen-Cornmunfst uranium output 


unused, (2) apparendy rather extensive in natural 
reserves, (3) highly mobile, (4) applicable not only 
to actual production but also to transportation, 
space heatmg, and other economic activities, and 
(5) rapidly moving from the laboratory stages to 
those of economic and other application 

Dis/nbufion of Reserves. We have discussed at an 
earlier place in this chapter the first point listed 
above— the uniqueness of nuclear energy— and hence 
shall pass on quickly to natural reserves. Uranium 
exists in sizable exploitable quantities on both 
sides of the iron curtain, and thonum in the non- 
Communist nations. Tlio exact amounts and the 
ratio of tlicse to rate of exploitation have not been 
generally revealed. 


The leading uranium deposits of the non- 
Communist world are in the Great Bear-Great Slave 
Lakes vicinity and at Blind River north of Lake 
Huron m Canada, at scattered sites but chiefly in 
vvestera Colorado and eastern Utah and northwest- 
ern New Mexico in the United States.^at Katanga 
in the former Belgian Congo, at Witwatersrand in 
the Union of South Africa, and at the Rum Jungle 
and Radium Hill sites m Australia (Fig. 14 4). 
Communist deposits are mamly at Jachymov 
(Joachimstal) in Czechoslovakia and at Fergana 
and other sites in the Soviet Union 

Thonum deposits are known to exist chiefly in 
the northwestern and southeastern parts of the 
United States, along the southeastern coast of 
Brazil, at van Rhynsdorp in the Union of South 
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, Tinea, al kciala on the soolliem Up oI InJia. anJ 
at Queensland m eastern AusUalla. No sizable ^oan 
uucs base been reported in Communut eoiintneE 

MobiMu Altlioogli eaielnl pteeauuon must be 
talco to amid radioacuse iTintaminaUejt. nnelear 
cnetev IS hlebly mobile. EnctEJi liom risiion O 3 
„dlion tunes that obtained ftom burning an iT,eii>a 
lent veeicht ol coal " Tlie resultant louenngol loci 
transpoiiuon costs u sollais ident. Tliose nat|^ 
and otlier orgaiuaaUons ssldeh herclolore base liecn 
cidiet Ciscnually ss.tboul inaniirote energy bceaiiie 
of poor natural cndo>*Tncnt and/or tt^ispot- 
uuon costs, or has. been lorced to pay such cosu 
to keep an economy m motion, can now a^ail llion 
sches of this new form of cncxgy-if its production 
bceomes JulEacntly economical to justify lU com 
monuse 

Arnllcebilily \Te base menUonedthe use oil 
fiSmgenJated heat to oeate clectncrq. Such 
heat cmi alao U used (or space beating If cettarn 
teehiucaliues can be oscreome It cars also be used 
(or tniisportauon-especrally largo units such as 
ships and submarines tndeed, atomiedrrsen oessan 
Vcicls and submarines are already m use. Ap- 
nlicabdity to oscrland and au ttansportaurm ntcdu 
msolses smaller transportmg units, to uhich the 
sourees of nuclear energy, as )et cumbersome, are 
not easdy adapted. Moreoser, aneiaft must u^ ^ 
cnerg) lor Idt as sseU a. thrust, and hearyi. bulky 
erinipment does not bit readily There a^ am per 
ubibties lor energy Item lusion rather than fission 


Stages of Deeelapmeid Although some attenh™ 
has been given to the use ol nodear energy lot 
direct transporUboa and space heating, roost of the 

‘•Witoer Isard Rekd Vincent WTutney AW»>>te Fovrr 
McOtw IIUI Book Compan)' Inc, Hie BUkisten Divuioa. 
New Ycak, l&aZ. 


leading nations are now concentrating on the ^ 
of U to generate clcctr.ul) 
inUrcsl has been slwwu by Utlmically a 
natwns deficient m domesUc production 
fuels— petroleum coal, and natural gas 

kincdom and llic six European ruUons of tJ 

and Steel Communit) (llie latter 

izcd into an analogous coopcrabi e 

containing the same memben and known 

ratom) have shown keen interest, as ' 

United States, the Soviet Union, 

and some additional technically 

as well as underdeveloped countnei In ^ ^ 

ability, nuclear sources will l« rcsponsi 

noU-worth> sliare of tlie worlds manimate energy 

by 1075 


Significant habilttut of nuclear energy 
Of the several lubilitics and dilficultic* 
use of nuclear energy two arc paramounl I 
and (2) danger of contanuaaUon. 


Cart As >cl, iJic production of nuclear 
more costly tlian tlic obtainincnt of energy j—je, 
/ fossil fuels and runnmg water There “ ^ 

however, tliat in a very few \ears such ^ 
fcrentials will narrow or even disappear 
liability IS only temporary 


Danger of Contamination When fission 
residue remains. Parts of this residue , ^{,^6 

for additional purposes but some is ra 
waste How to dispose of this waste-w 
increase in amount as nuclear energy 1* 

abundant-is a senous problem 
soil ed permanently by the present memods ® 
in the ground or the open seas Moreover 
event of a crash involving nuclear-dnven ty 

tation media, rather extensive sometimes 
populated areas might be subject to contamina 
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THE OUTLOOK FOR ELECTRIC AND 
NUCLEAR ENERGY 


Both electric and nuclear energy, often in exjunc- 
tion, ivill increase with the passing of tune. The 
long-range view evidences a proportionate as well 
as absolute increase. Because of their high cost and 
complexity, however, it Is likely that tlicy will con- 
tinue to bo closely associated with technically ad- 
vanced nations and to be initiated on an impressive 
scale elsewhere only wiUi appreciable financial and 
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15 NONFOSSILIFEROUS 


ORGANIC ENERGY 


t CTt^Tl^ XtAN WAS «BIX TO SECCBE LAIUSE AStODNTS OF ENXRCT FEOM CDAl- ^ 
subsequently discovered sources, he relied upon nonfossiliferous. org^ 
materials to supply most of his comparatively modest energy needs (Taii.e 
11 1). These sources were primarily unod, bimiaii beings, animals, andpe^ 

Sow that the InduUnaJ Age has come to tecbmraily adi'anced 
onues and u bemg uuOated m a prelinunaiy w ay into some qnasi-deveJC^ 
and underdev'cloped economies, the nonfossiliferous organic sourtw 
assumed a more moderate posibon la the uorld patten of energy pt^^ 
ment, a^regalely suppI)'iog an estimated 20 per cent or less of obt»a>e“ 
oiergy ‘ Fuel wood probably accounts for nearly 50 per cent of 
credited to nonfossiliferous organic sources, wntb human hemp responaW 
for nearl) 30 pet cent, animals approximately 17 per cent, and peat tw 
mnaioing 3 per cent. 

The wood and peat have been and are used in large measure for 
heatmg and cnolong, and the anim ate energy chiefly for produeben 5^ 
transportation. Because of this rather sharp ublizatmiMl division, 
discuss wood. peat, and ammat)* energy in that order 

WOOD 

Over 40 per cent of all of the world s rrmhw cut is used far fael wood, 

‘of which IS burned directly but a very minor portion of which— app*'®^ 
^m^ely one-flfteentb— is ctKiveited mto charcoal prior to utilization 
13J ). Hardwood is by far the most sigmflcant fuel wood, its annual 
amounting to about thiee-lourths of the world’s total fuel wood, inchidiOo 
essentially all of that oosv^ed mto charcoaL Indeed, almost SO per 
of aQ hardwood is used for fueL In contrast, ooIy about one-fifth of ^ 
softwood IS used as fuel, and rt supphes the remaining one-faurth of the 
billion cubic feel of aQ wood conv cited annually mto energy 

* See espeosl^r W S. tVb)tau&]r «Tvt H S. VV oj-tmsl:^, Worid ^ 

tTod>ict*3n, "the TwoitieQi Ceotmy Fund, Inc., New Y««k. 19»X pp- 530-^1 
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World distribution 

Sines wood is a forest product, the leading nations 
of its production and reserves are, of coune, those 
With substantial forest acreage. Thus ws have occa- 
sion once again to refer to the map of the distnbu- 
tion of world vegetation ( Fig. 6 1 ) , In the low lati- 
tudes, it will he noted, there are substantial reserves 
of broadicaf evergreens, most of which are hard- 
woods. In the high latitudes (particularly in the 
Northern Hemisphere) and in the high altitudes are 
very sizable timber stands of primly coniferous 
softwoods. With certam exceptions, these two veiy 
extensive timber areas either arc essentially un- 
touched or are permitted to replenish the annual 
withdrawal by natural means, neither has been seri- 
ously encroa^ed upon by agriculture. 

In the subtropics and intermediate latitudes 
are (or were) timber stands which tend to be 
deciduous hardwood m the cooler climates and 
coiuferous sofUvoods in well-drained countiysides 
of certain subtropic climates. These ore, and in 
some areas have been for centunes, in competition 
with agriculture, and the extensiveness of their cur- 
rent stands depends largely upon their abdity to 
withstand that competition under the particular set 
of natural, cultural, and human conditions in which 
they happen to be located. 

It is probably unnecessary to state that, in con- 
sidering national holdings of these various forests, 
large nations located in areas where forests remain 
contain the most sizable timber reserves 

Leading nations of production 
and consumption 

The seven leadmg nations of fuel wood production 
ar© shown in Table 15 1. Presumably they consume 
all of their production and export essentially nime. 
Five are classified in tlii* book as technically ad- 
vanced, and two as underdeveloped. The Soviet 
Union is the leader, with Brazil firmly in second 
place. The technically advanced Soviet Union uses 
about 40 per cent of its annual timber cut for fud 
wood, and underdeveloped Brazil almost 90 per 
cent. The United States is third, although It uses 


INOUSTRlAl WOOB NONCONU 

FUSl WOOO CONlfCftS 



Figure IS 1 Sources and ultUxalion of timber in 
the tcotld and its major dicitions- Nearly 60 per 
cent of the vorlds Umber harvest comes from 
conifers, and the remamder comes from noth, 
conifers. Well over 40 per cent of aU wood is used 
for fuel, and the remainder u used for industrial 
purposes Note the high percentage of fuel wood 
m total consumpt/on of continents dominated by 
underdeveloped economies (After World Forest 
Resources, 1955, FAO, p 15) 


only 15 cent of its timber cut for fuel wood. 
It is probable that many nations, especially under- 
developed nations, produce and consume more fuel 
wood than current records indicate 


TABLE 1S.1 


Leading nationa of fuel wood production 


Nation 

Fer cent of world total 

Soviet Union* 

18 

Brazil 

14 

United States* 

9 

Indonesia 

8 

France* 

4 


4 

Finland* 


AU others 

41 


*Tcc!uucaUy advanced. 

sooncE: Computed from Yeabook of Forest Products 
Statistics, 1957, FAO, Rome. 1957. pp. £6-31. 





NONFOSSIUFEROUS ORGANIC ENERGY 


271 


ing. The importance attached to peat \sithia the 
economy of that nation is evidenced m the reported 
tenfold mcrcase in its production there between 
1923, the year the Five-Year Plans were initialed, 
and 1955. Although most of the nation’s sizable 
reser>cs arc in the high latitudes, many of these arc 
pennanently saturated with moisture and hence are 
difficult to exploit Most of the actual recovery is 
from lesser reserves found in slightly lower latitudes 
in an area extending southward from Lenmgrad to 
Kiev, and eastward past Novosibirsk. 

Ireland, with an annual production amounting 
to less than 8 per cent that of the Soxiet Union, is 
second among world nabons in peat utilization, 
with West Germany, Denmark, East Germany, the 
Netherlands, and South Korea also noteworthy 

human energy 

At tile dawn of civilization man, like the other aoi- 
tnals, relied wholly upon his o\vq muscles for per* 
forming work. Rather surprisingly m this twenbeth 
century that has become ijmibohc of the Industrial 
Age, a probable one-half ofjho Nsorld's labor force 
still relics chiefly upon liun^ muscular energy to 
pc^drm work, llic're^dcr has doubtless ontiapatcd 
correctly that most of these people are in liie vciy 


heavily populated, underdeveloped lands— whether 
m su^ gigantic nabons as Communist Cluna or 
India, or m nabons of intermediate size, such as 
Indon^ia, or in small nations, such as Haiti. Human 
muscular energy assumes particular prominence 
where the population pressure is so high that essen- 
tially all arable land must be devoid directly to 
sustaining human life. Under these condibons, ani- 
mals tend to become a luxury. 

ANIMAL ENERGY 

Liko human muscular energy, animal energy is 
especially important in Asia (excluding the Soviet 
Union), Labn Amenca, and Afnca. N early one- 
third of all energy from w'orL animals is concen- 
trated in Asia, and about one-fourth m Latm 
America. Afnca, which docs not utilize much en- 
ergy, accounts for an additional one-tenth— on 
amount equal to the respechve animal-energy out- 
puts of Asglo-Amenca and tho Soviet Union but 
exceeded by that of Europe Tlius tlie consumption 
of such energy is highest in certain underdeveloped 
economies, intermediate m certain technically ad- 
vanced economies, and lowest m )et other under- 
developed economics In the Umted States, reliance 
upon anim al energy is rapidly decreasing (Fig 15 2) 


Figure IS 2 Xumher of 
Aemv and (irerAv cemparrJ 
tcilli number of tractori on 
forms m the United Suites 
for the years shoun (U S 
Bureau of the Census). 





PART FIVE THE ROLES OF SELECTED 
COMMODITIES 

To satisfy his material needs and wants, man consumes. 
To consume, he must first produce. ivnioDLcnos, tacb s 



16 AGRICULTURE AS AN 


ECONOMIC ACTIVITY 


MAN FIRST DOMESTICATED PLAim AND SOME ANU1AL5 LONG BEFORE HE LEARNED 
to witej yet, even m this hventietb century of supertechnology founded 
upon not only the wntten >M>rd but also highly complex mathematical equa* 
bons, he shll reUes heavily upon a^oiltuie. The role of this industry m 
tlie funeboning of ecoaonues can be Uhened to tliat of the foot soldier in 
military operabons each has been subjected to periodic reassessment \vilb 
clunguig times and administrators, but neither has been dispensed svith 
entirely. Ooe day, perhaps, there may be a "brave new Morld* in which 
bving things or facsimdes thereof spring fuUy grown from test tubes, but 
that day is beyond the immediate future 

CONSUMPTION 

Most agricultural products are consumer rather than producer goods and 
hence are of direct concern to individuals. In technic^y underdeveloped 
naboos, notably Uiose with large populabons. agncultural products are in 
such demand that shortages are matters of almost constant concern. Fur- 
thermore, the residents of underdeveloped nabons tend to spend higher 
percentages of their real incomes on food and dotlung, both of which stem 
largely from agncultural pioducbon (Fig 31} Even so, their diets too 
often are not balanced and do not contain what is considered to be a mini- 
mum calorie content (or normal hving (Fig. 3 2). In conbast, agncultural 
commodities arc usually available m adequate supply m most technically 
advanced nabons, although some have to be imported. Parbcularly in the 
Umted States, senous problems of surpluses have arisen during the twen- 
tieth century (Fig 161). Urns we see tfie polar posiUons of some techni- 
cally underdeveloped and some tecfamcally advanced nations— posibons 
involving underproduebon on the one hand and underconsumption on tlie 
other. The solubon would appear to be obwous send the surpluses to areas 
of deSciency. But real and apparent obstacles intercedc-Kibstacles such as 
pohbcal and economic self-mtercst, differences in cultural tastes, govern- 
ment pohey, balances of payments, and costs of transportabon. 
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Ficure 10 I Trend* m C^ie ttockpihng of 
ezrtctiUurttl produel* w \orth America end the 
retl of uotld. Stockpda of 19o2 are a a base 
index number of 100 Uadwg commodities 
tnoolced are com tcheat and other gram venous 
dairy product* sugar coSee tobacco and cotton 
and ri^ural rubber (After State of Food and 
Agneufture 19o9 FAO p 26} 


PRODUCTION 

Predomtnance of agnculture as a 
livelihood occupation 

Despite the nsingsigmficanee of manufachiiwgand 
of the ser.nce occupations agnculture is still <n-er 
wbelmingly ahead of all others as a source of Lse- 
bhood, a'^untuig for oier one-half of the worlds 
labor force (Table 7 I and Fig IBil) 

Technicalltj advanced and 
underdeveloped economies 
Viewed globally agnculture is earned on wadi the 
aid of both \cry pnnutise and sery advanced meth 


ods and mob and iK piacso! refle® m da 
of today what must amount to almost the 
ranee of the occupation s past developmental s^g 
in the most advanced economies In s<^ P 
amcuUural methods are so crude as to 
worthy of the term In other places ^ey ^ 
highly medianized and speaalized that ‘h®)' 
on the general appearance of a modem art®7 

‘‘“Te hava noted that one nteant o! tog-b 
me technically advanced from technically no 
developed economies mvolves the percentag 
respective labor forces in agncultum 
hi^er percenUges rcflectmg underdevelop 
(Fig 14) As a general rule nations w* 
one-half of then labor forces in agnculture 
ubhze rather inefficient methods and 
that welds per person and, to a tj 

are comparatively low (Figs 16 J an ^ 
most such nations there u substantial evsdenw ^ 
agnculture will contmue to be a mainly . 
Donuc support In contrast tnany techni X 
v-anced nations are vntoessing rather 
m the agncultural components of their labor 
and they are rel>ing upon inaeasing effiaen 
man hour to maintain or even raise outpu 
leSand 1641 


Landu*^ 

Agnculture requires sizable surface areas 
of produebon In practice, the sizes of 
vary appreaably in accordance with pop 

pressures cultures natural environmental 
tions naboDal pohaes etc Nevertheless 
culture spreads itself over country's des so ^ 

sections of the earths surface can be mapP^ ^ 
devoted to this one industry Manufacture^ ^ 
contrast punchform, and any world map 
mg manufacturmg places is hkel) to . 

places exaggerated in size so that thev « 
visible . 

Moreover agncultural land use 
Bed and subclassiBed rather clearly "lui 
divisional patterns retaining their idenbtv ^ ® ^ 7 j 
map One such classificabon is shown m r*a 
and described on pages L24 to 13o 



\(ilural environmental limitations 
Although Uie natural environment is no longer be* 
heved to "determine” tj-pes of human acbvitjr. it 
does set limits at a given tune to certain aspects of 
such activity. For example, there are speafio lati- 
tudes and altitudes at which crops cannot be made 
to grow with commercial success. Of course, todays 
limits may not exist tomorrow, at which tune some 
of the world's cultures may have been advanced in 
this respect, but for the here and now, they do 
exist. Moreover, witliin this broad area where agri- 
culture may be earned on are more restricted zones 
pertaining to individual plants and animals. Coffee 
is a lovv'labtude product, and bananas do rxit do 
well poleward of the subtropics. Nations located in 
the upper-middle or high labtudes thus must im- 
port sudi commodihcs, for they cannot grow them 
at home. Upon this fundamental truth rests the 
intcresbng fact that a nation hVe the United States, 
troubled with agncultural surpluses, nevertheless 
Imports substanbal quantities of agncultural eom- 
modibcs. 

Not infrequently, nations caving certain agri- 
cultural commodibes but lacking the natural en- 
vironmental conditions for their growth invest in 
other countries where such production is possible 
In many cases, such investment is made in under- 
developed countries by technically advanced na- 
bons, and “pockets" of tcclimcal advance thus 
appear in otlierwTSe economically back'ward land- 
scapes. Occasionally, sucli pockets are financed by 
domesbc capital of underdeveloped countnes and 
do not represent foreign investment or control- 

Iluman choice 

Withm the very wide range of possible growth 
areas of almost every crop and animal, tlicre are 
only a few places w licre production of each actually 
occurs. In examining specific commodibes, which 
we shall do m tlic chapters to follow, we shall find 
tliat llie total areas of acbtal produebon seldom 
amount to as much as one-fiflli of tlie areas wlicre 
natural features are not senous obstacles to such 
produebon. Wliy are the produang sites located 



Figure 16 2 Per cent of population in agriculture 
arid of grots dometlie product denced from 
agriculture in lelecled natuma. The total bar 
lengths (gray plus brown) show jiopulatlon in 
agncullure For every nation shown, labor force 
in agncuUure exceeds gross domestic product 
from ogricijf/ure— t/urt it. a higher percentage 
of the labor force is engaged in agriculture tiuin 
that occu]>ation yltlds In financial refumt to the 
economy Other wurcet inusr be yielding more 
revenue, yet hiring fewer workers In technically 
advanced economics, both the labor-force and 
gfoss-domestic-product percentages for agriculture 
are low Why? 
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where they are? The answ er m\-oIve5 that elasnt 
and somewhat nebulous charactensbc, huaua 
choice Man selects his places of production. Sosce 
his selections may appear to be sery rahaul b 
an econoDuc geographer— i.e., they may be based 
upon careful computabons of econonuc costs a^ 
returns This is particularly true of large-scale cpe* 
aboQS in both technically advanced and ualet 
dmelc^ed countnes. Whether owned publicly « 

pn\atel> such operabons tend to be looted on tie 

basu of careful study It is not so true of oaor 

Figure 16 4 LettU of per eaptia agncuUurai 
producticiry in lelected no»>Communur arta* and 
the mm-Communul tcotld. (World acetege M 
used here tefert to the non-Communtst reolm) 

The graph teas constructed by usuig tndes 
number* based on money calue 1903^1957 
outpu for oS w>-Commur>ia eountnu e^oal* 

IDO The toy high posOton of Oceania w due 
ponly to the pretence there of large farming uaiU 
operated by tmafl labor force*. The tame eon be 
laid for \ orf b Anenco. (After State of Food 
and Agnculbire FAO p 17) 




Certotnly one key to higher agricultural yleUe (n underdeveloped eeonomtet u 
fertilizer Indta doet not have nearly enough eommemal fertiltzer-^ndeed, rwt 
even enough onicnol manure, for this is used largely for fuel These farm 
people are trampling a vancly of decaying organic material mostly vegetable 
matter, into the oxileTbggcd tod Thb practice is better than adding no fertilizer 
at all, but it IS madequaie (International Cooperation Admirustration) 


smaller-scale, fanuly-type operations, and of some 
large-scale ones as well, in both underdeveloped 
and technically advanced countries. ILstorical in- 
heritance and tradition, emotional bes, and sdll 
other considerations tiul are not wholly or even 
partially economic may be involved m locational 
decisions affecting such operations. 

Briefly, therefore, we can antiapate in the 
chapters to follow: (1) broad areas of potential 
growth of crops and animals, the extent of such 
areas increasing as man acquires mote knowledge 
with which to push back nature’s hindrances and 


limitations, and (2) more restricted places of ac- 
tual production, the location of such places attrib- 
utable largely to human choice bom the wide range 
proffered by nature 

COMMERCE 

Hie world's rapidly gro\ving urban areas are the 
major focal pomts for domestic agricultural com- 
merce At the international level, techmcally ad- 
vanced nations are the leading exporters, even 
thou^ agricultural commodities comprise much 
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Ftgufe J6S iignciti^uro/ 
commerce m ihti iDlci com- 
merteaf g€letnednai>t)nt, Tlie 
Uft-hand graph shows the 
colue of agncultural and 
forest proiiuotj exports and 
imports of sixty four non 
Communist countries and of 
selected ruOions The right* 
hand graph shotcs, for each 
country and for aU «ist^/our 
countries, the per cent of 
total eiporl5 and imports 
accounted for by products of 
ogncultura and forests For 
example, about 5 billion 
dottars m a^cuUural and 
forest products exports are 
shipped from the United 
Stales Thu amounts to 
slightly ocer 20 per cent of 
the value of aS United States 
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smaller percentages of tlicir exporb than of exports 
from most underdeveloped nations (Fig 165). The 
United States and Western Europe supply over one- 
lialf of most agricultural products not origmatiDg 
behind the iron curtain, and the United States alone 
nearly one-Eftli. Teclinically advanced countries 
also are the major importers. The United King* 
dom accepts nearly one-fourth of all imports 
not originating behind the iron curtain, and West- 
ern Europe nearly two-thirds. No slouch, the United 
States accepts about onc-sixth of that total japan 
is a noteworthy importer, as are most other nations 
wth large populahons in eastern and soutliem Asia. 


Wheat and other grains, sugar, bananas, atrus fruit, 
cotton and other textile raw matenals, coffee and 
other beverage crops, and natural rubber are out- 
standing m a diverse commerce. 

The relatively small percentage of the world’s 
agncultural commerce handled by Communist na- 
tions involves diiefly a movement of grain, eggs, 
and meat from the Soviet Union and the southern 
countnes of eastern Europe and of cotton from the 
Soviet Union to East Germany, Czechoslovakia, and 
elseivhere. Communist China is a modest exporter 
of agncultuial commodities, largely to the Soviet 
Union. 



17 AGRICULTURE: WHEAT, 


rice, and corn 


Aiio^c™»omJ>sixAi>Lvo«ciraT.TViua.omPS^ „o*du,g 6 bH® 

.ad, ot ,>h.cl> »,™ully pn«-.dM an a»,nal 

bmbel. In aggiesate. Uaae thiM ac^t for ^'^^and no! I«»S 

gram snpply M are ined mamly as food, most of tU ^a ^ ^ 

£tea rto^y aral nrost of Ihe c»m bemg eaM „„uBjr 

dielary irumslays, araj their roles m Ihe 

ass^terf noth dm gdrgraphiml dnOrbohon of Ihe n-orld s mhattta. 

““ftSo^Siy. nheni and nee long ha, e been enhe^y ^ 

lands em.en.Lthe former espeeully m r.esUn. . 

enlomal odshooB and the Utter m eastern and a bin 

beheved to hare been gronn m SeohUnc Dn» ^ nm , 

been taoed for Omusands of years In “0“^ Onemallv deod 
TOrded enshzabons imhl the dneotery of dm Unenees On^^^ 
bcated by the Ainencan Indian, com soon became a tamn 
cultures 


WHEAT 


conmmedeaehreu^ 


WHEAT CONSUMPTION 

AppronmatelyTbiUionbushelsofviheat — as oit— 

■ the amount is rapidly nsmg Most is eaten by hui^ ^ S 
I pastry, macaroni prodmis, noodles and dumplings (the “ 

larly m eastern and soiUhcra Asia and m some countries of sou 

'Bethseen 5 and IS per cent of the annual harsest is ajooosi- 

proportum varjmg with locaLbes. A comparabse v 
some of It damaged, is fed to animals Some wheat u consum 
oeiy nation, ttie leaders are the So«et Umon, Communist^ ^ 


f-rsnaeta (Fig. 171) The first three of these nations 


account for o>-cr 




Figure 17 I Contumplion, production, import, and export of uheal. 
(International trade also includes flour ) Sliadcd circles show nations or areas of 
very heavy consumption The gray shading shows ma/or areas of production 
Arrows show only the heoUest inlernalional trade 


half of ll»e world's total, wth llie Soviet Union bon. ITje Soviet Union, where wheat suppbes nearly 
cuirenfly responsible for almost one-fourth. one-third of the per capita calone intake, and the 

Tlie ranking of these nations may reflect high United States, where it accounts for about one-fifth, 

per capita wheat consumpbon. or it may reflect are major world consumers because of both popu- 

sheer numbers of people. For esample, wheat ac- Uhon size and per capita consumption. In contrast, 

counts for less tlian one-sixth of the per capita France and Italy contain populabons that are only 

calorie intake of Communist China and India, yet intermediate m size, but each inhabitant receives 

because of their very large populations, these na- over one-third his calones from wheat, hence the 

bons are among the leaders in aggregate consump- countries rank fairly high in total consumption. 
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The b-ends is nheat co&suznpboa an latho^ 
constant nben measured on a per capita basis Hus 
IS paiticulaily true of the technically adi a&ced oa 
boas of the ocadental ssorld, the leaders of which 
ha\e used up approsmiately 2^ bushels per peisoa 
each jear since 1S85 ‘ For technically undeideiel 
oped nations, marked rises in per capita consump' 
bon cannot be expected unbl the currently pressing 
problems of excessive popul^on are solved. 

WHEAT PRODUCTION 

N^otural conddioni /or grotcCh 
Chmote Climate tends to set the outer linuts 
to isheat producbon, the poleward margins having 
mainly low temperature and short growing season, 
and the er^uatorward margms oaosistently high 
temperature and humidit) A growing season of at 
least mset} days is necessary to harvest even the 
quick npcQing \anebes of srheat that have been 
developed for use m the high Ubtudes. Conse' 
quesUy. the crop is seldom grown beyond Ut 
&* N and u restneted by contiaeatal posiboo to 
even lower Ubtudes m tbe Southern Heousphere 
At least 9 soches of preapitaboo per year an oaa- 
ndered necessary for wheat growth, although tbe 
amount vanes With local condibons, espeoally with 
the r^e of evaporabon Unless water is supplied 
aibfidally, therefore, wheat cannot be grown on 
most deserts and the dner porbons of some sexm 
and country Preapitabon is desirable dunng the 
early growth of the plant but a hiodtance dunng 
tbe npeiung penod. Too much moisture causes the 
spread of destnicbve diseases and insects, especially 
wltf n it is accompanied by continuously hi^ tem- 
peratures Wheat therefore does not t^ve m tbe 
warm, moist climates of the low labtudes, although 
it IS grown there at higher, cooler elevabons 

> Wilfred Mslenbama, The Woiid IVtutf Ecvnomf 
158S-IS39, Harvard t-niveiiiljr Press, Camlnd^ 

IftsJ, pp. Zi4-2iS Of course, tiiere (os Uwaja been • 
szaUe range o{ pec capita consumpticai among; lodn'^nal 
ra t v» nv France emsumes over S busbeb per posoo pec 
pear Socae of tbe Far FaUren natasns L.** tw.o 

oae-tbird ol 1 bushel pec pear, 


Wheat ^owth thus is possible from approa- 
matcly lat 20-60 N and from lat 20-15* S, but a 
pracbee most wheat is grown m somewhat more 
restricted temtory— from lat 30.^* N and from 
lat 25-40’ S Even so, the total area of posnl^ 
wheat growth is very extensive, for it mdudes by 
core seebODS m Asia, North Amenca, and Europe 
and large portions of South Amenca, Afnca, aai 
Australia. It includes also aH or parts of a saHe 
array of dry, intennedrate, and quasi moist ckmates 
of the middle labtudes and subtropics semiani 
mediterranean, desert (where imgated). homd 
continental wann summer, hucud continental cook 
summer, marine, and humid subtropical (Fig oJ) 
Despite this vxide chmabc range, however, neaiif 
two-lhmis of all wheat acreage is found whef® di- 
mates are lelabv ely dry (compare Figs 17 J aod^k 

Other SduraJEncironmantal Features Thegto'*'*'^ 
of wheat is affected also by other natural emw^ 
mental features, parbculaily landfonns and 
Flat land u the best wheat land, and well-defioe® 
slopes are rarely planted to the crop The world"* ^ 
tenbai w bea t acreage is thus reduced appreciably ^ 
extensiv e areas of mountains and hill couD^y 
ntthia tbe temtory « here lunate penmts gm*™ » 
the planL Cnw indirect effect of this high 
may be even more significant, for as was sugg«^ 
m Chapter 5, mountains and other prominent uiw' 
fonns have a pronounced effect upon climate 1 
Some soils also tend to restnet wheat gbt'*" 
Tbe plant thrives on natures best soils— the fert^t 
loamy chestnut and chernozem soils located gefr 
erally at tbe zones of bacsibon from the wodo* 
semiand climates to the more humid tvpes Soa 
high in clay content can be utihzed, as can some 
of the finer sandy sods Where the texture i* ® 
wssively coarse or the drainage verv poor wh®** 
usually does not grow w elL 

However the hnutabons imposed by soil 
not unduly severe Man hav leaned modi 
altering the soil to suit his purposes For examp*^ 
the wheat yields per acre m northwestern 
where many soils of orJv moderate natural fertw 
are carefully tended and aitiSmallv fertilized. ^ 
asnoag tbe Inkiest m the world (Fig 66) 



AGRICULTURE: WHEAT. RICE. AND CORN 


zas 


Figure 17.2 Where vhcat 
groim in ihe United StaUi 
(US, Burtaii of t/ie Ccnnu) 



Areas of Potential aiul Actual ProductiviUj. \S'hen 
tha tcmtory occupied by unfavorable lancUorms 
and sods is subtracted from tlie territory of possible 
wheat growlli as delimited cJunatically. there re- 
mains an area of potential apprcdably larger than 
tlie area actually planted to wheat. Not more tlian 
IS per cent of the land which can grow wheat cur- 
rently IS planted to the crop. Tlie actual limits to 
wheat production, therefore, are not to be fou^ 
in the natural environment but In tlie economics 
which man has placed tlicreon Other crops arc 
grown instead, for reasons suggcstetl m the von 
Thuenen and subsequent llieones (seo Chapter 8). 

Also important here is a fiisloncal considera- 
tion. Tlie current areas of wheat spcciahration. and 
many other areas where wheat is one of several 
crops in diversified farming, have not always occu- 
pied iheir present positions and roles. The pen^ 
tration of .settlements with cultures above the 
abonginal level into Uic Americas, Oceania, and 
much of Africa has taken place comparatively ^ 
cently. Moreover, sucli settlement almost invariably 
has been followed by a time of trial and error m 
CTop growth, until certam crop speaaltics or cc^ 
bmations have evolved. In the United States, or 
example, wheat once was grown only in the 
and not at all in the West. Indeed, not vmtiJ this 
century did much of tlie present spring and winter 


witcat belts cxpencnce the plow for the first tune. 
As time passed, however, tlie present patterns took 
form (Fig 17 2). These, too. are not necessarily 
final but may well be altered with changing tech- 
nology and human conditions. 

Categories of loheat 

Tlicro arc many varieties of the wheat plant, nearly 
two hundred ore grown commerooUy in the United 
Stales alone Tlicse have been developed for par- 
ticular purposes and conditions— quick-matunng va- 
nebes for cool lands and some dry lands, drought- 
resistant varieties for arid and semiand country, 
divease-rcsistant vanctics for places where they are 
most needed All those special-purpose vanebes, as 
well as those designed for more general uses, have 
been developed to maximize )ields 

W'infer and Spring Wheat Considered by produc- 
tion. wheat frequently is classified as U'liiter- and 
spn'ng-wheaf types Planted m the fall, winter 
wheat lies dormant throughout the winter (or 
grows, where condibons permit— in mediterranean 
climate, for example) and shoots up rapidly m the 
early spring It ripens in late spnng or early sum- 
mer. having benefited from winter snows and spring 
rains. In some places, it is pastured for a few weeks 
during both fall and spring, if not earned to excess. 
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pracDc does sot ham .t but tretpeutly m 
oiSi the jueld by caumg ooie shoots “ 
ftra a goi TOOL SpruTg vstot “ 
u-uitei iheat ouuiot be raised-sshete Mmteis are 

so sereie that the srheat srould die ol 
smT ui the tail. Planted as early as ptm^ it> ^ 
sumE. It matures tJincUy and o haisested m the 
S or Ute summer Both rsmter ^ 
nheat must he planted each )e"J“ , j 

1 annual Appmmnately tn-o-tlurds ol the nmld 

S.e.taereagel,mssmter.heat,andtheremamder 

QSpnngwbeat. 


Horf onri So/l Wheat “ 

hard and sa/l types, atrardmg to the ngrdiW ^ 

leinel.Haidnheat.gttiss'neiidymthennrMstoo 

«1ac«. IS used namly for bread (and in the Far East, 
nbere bread ts less oommon, tor noodim. dumplm^ 

dnihts ot eastern Nor* ar^ «« 

Western Europe, is risuall) made into pastnes 


Lending not min of pTodneiion 
Aigenbaa, Tuiley. and Austiaha (F.g \> 1) 


I— 

duefl? m association mth senuaiid chmate and 
duat^ut and chernozem sodi that dnrnmate a » 
-antie wedge forming the lonthein portion rf 
lamtrV. Jeco™ area. To an eatmL U » lou^ 
also under the southern Itmges of hun^ tonli 
cental eool.sununer chmate, otuated to the uni^ 

dmte north ol the steppe. The oop s major pnwilr 

area ertends longilndmally lor a drrtane. ol met 
3.000 from the neb Ulaame m European Rus- 
^ around the southern edge of the Ural McRmtains 
to the SKsnity of the upper Yenisei Riser in Asia. 


This IS an area ol crop speoalrzationHil c»» 

.cerS^gram laimmg (Ftg PD 

dm leattog a^orrltuml ’ JSSrh®]! 

oser two-thuds of the ''®*S ocenWEi? 

sesmdhere Sprmgw^pml— 

approximately four fifths 

wheat acreage It is grown chiefly 

part of European Russia and /sum Bu^ 

«mparatisely small amount of >*inter wheat 

found chiefly m the Ubaine. r nv 

tte hare spohen presrnusly 
to. ol the Snsset Umom 
and containing some state farms 
gnrm larmmg area, drey are n=t 
gipcrts m ndmr parts of die S o'sel 
that they are larger and more 
wzed- Average >ielfls per sot ^ ®^^TwboIr 
low-les than 13 bushels for tas »»■ 

Inoeased use of «mmeictal fatli^ 
proved this yield somewhat m > throo^ 

Lie difficulty IS dimatia 

nmst of the wheat growing regioa se^ ^ 
20 mebes per >ear, and a^Ed- 

toward the C^ua Sea and Lal« 
kfaash. Moreover, this precipitation u voy^ 
In terms of preapitation. the y sase- 

fringe of the cmintrys ^ altboug!' 

what the dust bowl of the United j 

it IS located m higher Untudes and 
cooler temperatures than its North 
terpart. S® 

Against this backgroimd. Soviet 

prising that between 1934 and 19^ cf 

Unioo%lowed up a reported 93 
virgin and idle land located where 
tions have been very uncertain ( ^ ^ ert* 

estingly. the state farms occupy cJod» 

of dus heretofore vugin and ^ ^ ^ 

higher percenUge than is pUcB^ 

whole A large part of this land 
to wheat. Initial jields have been g jg. 

temporarily the European Ukrauw ^ jde 

premacy as the leading wheat ^ ne* 

Soviet Union, the combined yields ot o 
wheat land m the eastern part of 
and m Asian Russia cuiiently exceed 
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It is highly improbable, however, that sudi 
largo yields can be expected consistently. More 
hVety is the prospect Uiat the Soviet Union soon will 
have a sizable area u^wn wliicli to experiment con- 
cerning problems of wind erosion and replacement 
of a natural vegetative cover. Tlie farming here is 
especially precarious, because average prcapitation 
IS Very near the minimum necessary for wheat 
growth and Ix-'cause vanalinns below that average 
are frequent. 

The United States and Canada. As in the Soviet 
Union, most of the wheat in North America is 
grown lu a system of commeraal-gram farmmg 
whicli IS ossoaated chiefly wiili semiand dimato 
and vvluch extends into humid continental coot- 
summer and humid continental warm-summer cli- 
mates (Figs. 17,1 and S.1). Commercial gram farm- 
ing in North America, however, is not m one 
continuous, unbroken area but is fragmented in 
geographical distribution (Fig. 7.1). Tlueo distinct 
bclu can be recognized: (1) Uie spnng-vvhcftt bell, 
vvliicli extends from the Dakotas of the Umted 
States into the Prairie Provinces of Canada, (2) Uie 
winter-wheat belt, which covers mudi of Kansas 
and reaches into neighboring states, and (3) the 
Columbla-Snake lUvcr Palouso country of castcni 
'Vaslungton and Oregon, where botli winter and 
spring wlicat are well represented (Fig. 17.2). In 
addition to wheat produced in tlicsc areas of spo- 
cialization, a substantial amount is harvested in 
eastern United States, particularly between Uie 
cotton belt and the Great Lakes. In rather sharp 
contrast to tliat farther west, this soft-wlieat pro- 
duction IS not speaahzcd but is meshed into a 
diversified farming practice (Figs. 17.2 and 7.1). 

The United States thus depends upon four 
major areas of production for iD wheat supply. 
Tliree of these, accounting for nearly 75 per cent of 
tile annual output, are dominated by oommerdal- 
P'ain-'tanning practices. t^anaAa, 'i/ios “Aie SsrewA 
Union, depends almost entirely upon a single com- 
meraal-grain-fanning region to supply all of its 
wheat (comp.ire Figs. 17.1 and 7.1). 

It should be kept in mind that tliis is mostly 
dry-land farming. We have noted that such farmmg 


is precanous, especially because of precipitation 
iiTcgulanty. In the winter-wheat belt, for example, 
the optimum conditions involv o slow but continuous 
rains soon after the autumn planting and wmter 
snows whicb melt slowly and cooperate with dnz- 
zluig spnng rains to assure a go^ "start' to the 
vtlieat. Tlic spnng moisture should continue until 
llio ^mn has fonned and Med, and at that time 
should be replaced by warm, but not desiccatingly 
Imt, npcning weather. No heavy thunderstorms— 
above all, none containing hall— should fall and 
tlicrcby thresh tlic wheat and break down Uie stalks 
so that tlic gram lies, unliarvcstabic, on tlic ground. 
Cnits last danger has bccomo more pronounced 
with ll>c substitution of Uie combine for the older 
binder and tiircsliing macFiinc. Under Uie older 
practice, the wheat could be cut shorUy before it 
was fully npe. Tied into bundles by Uie binder, it 
was placed m shocks that afiorded some protection 
from Uie elements until thrcslusg Uzne. Now the 
wheat stands in llie field until fully ripe, and is cut 
and threshed in a single operaboa Normally, the 
newer way is more cfilcient, but every hour dunng 
vvhidi a npe gram of wheat remains unharvested, 
it IS in danger from storms and high winds,) 

In practice, ll>e fall rains arc often inadequate, 
Uie winters "open" (csscnbally without snow), and 
liie spnngs diy It is not uncommon for the winter 
wheat to die, and for tho land to be resown, when 
winter lias passed, to spnng wheat, barley, or a 
quiefc-npemng gram such as one of Uie sorghums. 
Even if a crop "makes" (ripens), it may be de- 
stroyed by bail or high winds. Then, too, there is 
always (he danger of locusts, speaes of which are 
popularly called grasslioppers, which have plagued 
man since Biblical times. 

The wet and dry years are somewhat eyebe, 
and this is reflected in the harvest. For example, at 
Uie Kansas Agricultural Experiment Stabon at 
Colby, tlie best harvests over a thirty-four-year 
vs. ViVi 'la 

1922. 1924 to 1926. 1933 to 1942, and in 1948. In 
contrast, no yield uas forthooming in 1917, 1833, 
1935-1936, and 1940. Allowing the fields to he 
fallow (wile but culbvated) evciy alternate year 
doubled the yield per acre, resulhng m an average 
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whea W hanisted i£ith combtne* m 
pfoc nees of Ccnodc. The ^^ctd«a cut the standing 
teheai (at a hgh leccl to that Uttle “ 
taken) oni the hoppers eoUeet the threshed 
etatn Trucks carry the gram from machine to 
^oraoe btn The 5mafl amount of straw ^ with 
Z foin u. burned to the field. (National Pdm 
Boiod of Canada) 


„t 18 bu^bek as ooa.pa.»l to 7 9 busljb sshen the 
tod ssas ciopptd ooobnooosly The absolute range 
“eld uasE aero to 48J b,»heb 
Utor being banested from land >^hi^ bad hexn 
SSJed to be fallosv dururg tbe 

The eommeroal gram farms of North 
are mamly large individual boldmgs and they are 

SsTT/lSr m ^as the - 

ft™ “ 

STa^ f™» 

m Manitoba, from 2742 to 33W aoes m 

e^.•an. from 2S3 1 to 5o05 aocs This “^ans^^ 
farnSrs more machineiy Investment mequipmert 

IS very high, often going above $20000 or even to 
$o0 OOT farm. Most owners use their own eqiu^ 

roent for plowing, harrowing, and 
may or may not own the combines for threshing 


However an inaeastng amount of ***° 
taien by professionals whose 
ery are LLlly very modem and c^^pahle 
Z nmst nf i days ssork. These 
tbeir summer activity m Te^ ‘iTSmUunng 
wadually woih their way northward, 
feptemlL in Montana or s'™ ^ 

mercaal ferbhzabon rs not earned on 

wheat belt, although rt » rece.nng 

non. Nitrogen, paihenlatly is 

Interestingly the wmter wheat bel 
nunStural^.e rt rs nhhzed appret^?^ 
“wens d» one <u<T. only The 
^1 name n far ley monomd^i 
amounts ol barley oak Sal, vnld y 
other crops are raised here m tJfif 

wheat, which oceup es little more than one-naa 
all cultivated land. crahonao^ 

Some wheat also is grown under 
in assooahOD with other oops m the 
gran, areas although the amount B 
Si Mfalfa. sugar beets borhyd^^ S « 
and other oops requiring „ll 

amnng the leadmg oops grown m rotano 
wheat under imgahon ....r States u 

The soft wheat of the eastern 
ouwn under more intensive farming p • ^jjoa 
holdings being smaller and the per P 
of cap lal and labor bemg higher than 2^ 

mcroal gram belts Yiel^ but tief 

bushels per acre higher than m the jac- 

do not enable these eastern areas to com^ ^ 
cessfuUy m either domestic or .w unit 

speaaLzed uses of soft wheat and tbe big ^ 

. . n waanfwir-r the outpu*-. 


speaaLzed uses ot sort vvneai auiva ^ 
costs of production act to restrict tbe m 

wheat here is grown m assoaabon, . » god 

rotation, with legumes (includmg to) , to- 
pasture grasses as well as com, oa ,,^2ted 


pasture grasses as menn — . 

bacco cotton, and sbll other crops * “ coonttf 
with different crops m vanous parts o 


. iii™a Il.£b», Th: 'hir™ 
lu Vies, Alfred A. Lnopf Inc, Yotk. ISS7 p- IS*- 


Communist China and India. The 
and problems of w heat growth m , counts** 

and India are comparatively s i m ilar bo ^ ^ 
rank high among consummg natiom ^^gntly 
nations, domesbc production is unable 



In the nert humid ehmata, cotnbinei do not t^rk u.cU become tlie grain dou 
not dry thorouglJy before hon,cit Ucrc the ttbeat is cut and lied into bundles 
with a maehine eaUed a binder It is theeked by hand and later threshed uitk a 
threshing maehuu This tlew is wi the Scotllsh Loulands, near Clasgoto 
{British Information Services) 


to satisfy domestic demand and Is not at all able to 
sabsfy actual need. In fxilli countries, produttJoii is 
not a specialized, highly mechanized activity as it 
is in the Soviet Union, Nortli America, and oUicr 
areas of commercial grain fanning, but it is pre- 
vailingly a subsistence type of agriculture (Fig- 
7.1). Finally, both arc attempting to improve tbcir 
production, especially llirough long-range planning 
at the national IcvcL 

Communist Cluna produces an average ai ova 
800 million bushels of wheat each )car. Although 
Uic crop is rallicr widespread tlicre, its primary 
region of growtli hes to the north of tlie Yangtze 
River, eatending to the borders of the Soviet Union 
and Korea except where such natural environmen- 
tal features as aridity and mountains restrict crop 
growtli. Approximately the souUiem lialf of ^ 
region is devoted to winter wheat and the rcmaitwi* 
to spring wheat, tJie line of separation trending 


southwest ftom the vicinity of Pelang to the upper 
readies of tlie Yellow River on Uie edge of the 
Plateau of Tibet. Both the winter and spring wheat 
arc grown in general association with soybeans, corn, 
barley, a sorghum called kaoliang, and millet In ad- 
dilioii. die wanner and more moist portions of the 
section devoted to winter wheat support some nee 
and cotton Particularly where tlie Yellow Sea exerts 
a moderating induenct: on climate, vegetables are 
grown in both the spnng and winter wheat districts. 

As it docs in the previously discussed com- 
mcrcial-grain-fainung areas, dimate plays a vital 
role in production Again tlie major difficulties re- 
sult from erratic precipitation Tlie average annual 
amount of moisture appears to be adequate, ex- 
ceeding 10 inches at inland locations where wheat 
IS grown and increasmg to 20 inches or more nearer 
die Yellow Sea This, however, is monsoon country, 
and both temperature and humidity are rather inh- 
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DUtel} associated with winds that carry moisture 
hum the sea to the land in summer and bnog cxin* 
tinental aridity toward the sea m winter When 
these are funchonmg ui good annual rhythm, pre^ 
apitabOD IS adequate and the crops come to fnu 
bon. But when the dry wmter winds remain donu 
sant into the spnng a^ earl) summer, crops parch 
and famine results. Tradibon^y imgabon has beoi 
pracbccd to only a small degree in most of the 
ubeat-growisg areas percept the transibonal nce- 
wheat region of the middle and lower Yangtze 
Riser vallcs) Howmer considerable emphasu re> 
cently has been placed upon the construebon of 
small resenuus v,-ells, and canals Such imprme- 
ments, houes-er, provide only a partial cushion 
against the excesses of tlimate. 

Before the Communist goieroment came to 
pauer m 1949. Cbma was a oaboa of souS bold 
mgs In the wheat growing areas, boldugs were 
Uiger than in the oabon as a whole, avengiQg 
betn^en 5 and 9 acres per farming u^ir, mtb the 
higher acreages found generally where the natural 
eavrronme&t was more adi erse. Fanning w-as inteo- 
si-e in that much labor was applied per acre, hut 
little machiner) and few commamal fertiluers were 
band) Net^^less, wheat )'ie]ds aieraged IS m 
17 babels per acre-4u^>er than the current wodd 
aserage of about 15 bushels per aoe. 

Smee 1949. the CommuTust gavermneot has 
mosed to eliminate the peasants attachment to his 
pniate plots of land, llitfa the establishment of 
collecbses m 1%3, largely replaced by exanmune* 
in 19SS, the peasants base been organized into 
pioducboo bngades. The ^lange in policy appears 
to has-e UKzeased witput per person and per unit 
of farm land. This has bees done largely dnou^ 
intensiBcabon of traditional farming pracbces. 
Long range planning, boweser, calls for new agn 
cultural e i p aTm ents and the use of modem 
Dolog), incfudmg mechanizabon. The plains that 
csmpnse zou^ of the wheat-gr owin g areas are 
ideally suited for mai^ of these projects, and pilot 
pro^ams now underway base est^hshed Tu^ 
yield tracts” m w tucb the old field boundaries have 
been ehnucated and the use of agnoJlural nu 
duaesy has been introduced oa a limited 


India’s wheat country is located mamly 
the central and upper portions of the Canges Kn®. 
and scattered acreages are found to the soo le ^ 
of that waterw-ay Here, too, are problems of uala 
productioa. Despite the facts that more moaiss 
(alls here than m many other wbe^ gtuwmg kOS 
of Ibc world, that at least one-half of Indias 
land IS under imgabon, and that the sods .xe reJ- 
tnvl) fertile, )idds are generally uoder 10 
per aae and hence among the world's low-esL 7 m 
uncertamtv of monsoon-induced preapififi'®' 
which sometimes becomes so defioent th^ 
imgabon water is not to be had, and tie **5- 
aency of many existing agncultural tools and 
bees are important oontnbutois to such Inw j»-s- 

Double cropping and lotercul hire arc common 

bees wt«e tl»e) are feasible. The former 
m growmg more thm one crop coasecwto«fy^“ 
)ear if the growing season is long enou^ fojetsa 
this, and the latter ui-ohes the growing « 
than ooe crop m the field at die 

Indus First Fjie*^ ear Plan, begoa m ISS-,®" 
phasized m foods, fibers, and othff *5^ 

cultural commodibes. By 1954-1^5, total 
production had increased by at least S , 
of the 1950-1551 figure, and its subsequent 
have also been upward. Tl» m^baboa of nsprov 
farming practices, redistnbubon of holding 
vide more ownership by those bll^g the sod, 
twa of the number and autbonqj an 
large number of middlemen vjio . 

wstb the laborers in behalf of die bndk sds, 
reclamabon of new laiyt all teportedlv ha'T 
Inbuted to imease Nevertheless beome 
the \-ery rapid growth of Indias pop u b tvetf . 
amount of available faivt per capita ha* 
increased. 

Other Ttfpet of Farming and Areas of 
\te have noted three tjpes of farming 
substantial harvests of wbeat-comm^tcnJ j> . 
farming, diversified ert^ and Inestodv farmmS' 
inCensne-suhsistence agriculture {comp^ ^ 
17J and 71) If mediterranean ^ 

a dde d, the list will contain essenhafly 
^pes of farming where wheat « a leading s®?" 
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Of the remaining areas of ^vhcat productioD, 
Europe (excluding the Sonet Union) as a single 
egion is outstanding, with an annual output usu* 
illy exceeding that of North America. France and 
[taly are tlic leading nations, although more tlian 
twenty additional European countries also grow the 
crop. To the north of the European Alpine moun* 
tain system, agricultural conditions arc somewhat 
analogous to those of the northeastern United 
States, although the forms tend to bo smaller, less 
(but increasingly) mechanized, more intensively 
worked in terms of apphcation of labor and fer- 
tilizer, and higher in per acre yields. To the south 
of tlic Alpine system, mediterranean climate pre- 
vails (a notable exception is the liumid subtropical 
climate of tlio Po River valley), and farming prac- 
tices there, while not markedly different from those 
fartluir notth^ have been developed m close har- 
mony with that climate. Of Uie European producers. 
Franco is the sole net exporter of consequence, most 
do not grow enough wheal for their own needs, 
and Europe Is on outstanding impartmg continent. 

To the east of the Mediterranean Sea, Turkey 
grows wheat under practices not markedly unlike 
those of southern Europe, under a mediterranean 
climate which merges into setmarid toward the 
center of the peninsula. 

In the Southern Hemisphere. Argentina and 
Australia arc important countries of both produc- 
tion and export, utiLzing mctliods and natural en- 
vironmental conditions generally similar to those of 
commercial gram farming in North Amenca In 
Austraha, sheep and sometimes cattle frequently 
are kept on tlic same holdings where the wheat is 
grown, thus lending an aura of hvestock raismg to 
an otherwise cash gram system. 

WHEAT TRADE AND 

transportation 

Domestic trade 

Movement. A cximpanson of the ivorld's areas of 
wheat production with its effective areas of heavy 
population pressure indicates a decided overlap of 
the two patterns (compare Figs. 17.1 and page 13). 


ia nearly all nations of heavy consumption, the 
producing regions are either at hand or not very 
far away, when viewed on a world map. (To be 
yurc, the extremes ui distance between points of 
production and consumption may be appreaable— 
fnotc than 3,000 miles in the Soviet Uiuon and 
pvw 2,000 miles in the United States.) Smee only 
jibout 12 per cent of all wheat enters into inter- 
pational trade either as a gram or as gram products, 
(he proximity of these places of consumption and 
production is important Most wheat moves only a 
comparatively short distance before being con- 
sumed in the country where it was grown. 

Transportation Media, The railroad train and the 
inland and coastal water craft, often with the short- 
haul aid of the motor buck, b’ansport most of the 
grain which moves only to domesbc markets. To an 
increasing degree, the truck is also compebtive with 
the traditional long-haul carriers In Nortli America, 
(be Croat Lakes-5t Lawrence system is exceUently 
located for wheat conveyance, as are several of the 
larger nvers is Europe and the Volga River and 
assoaated waterways of the Soviet Union. 

By definibOD, most of tlie products of intensive- 
subsistence agnculture in techmcally underdevel- 
oped countries do not leave the places where they 
were produced. Those which do leave depend 
upon animal and human drayage as well as the 
more advanced water and raJ transport. 

fntemntioruil trade 

Movement Wlieat ranks high in mtemational 
trade— among the seven leading commodities when 
assessed by value. This, despite the fact that only 
about one-eighth of the annual harvest ever leaves 
(he country where it is grown (Fig. 171). Over 
(hree-fifths of all exports currently are shipped from 
(he United States and Canada. Recently, the Soviet 
Union has become an exporter, accountmg for about 
one-eighth of the world lotah France, Argentina, and 
Australia also are important. More than one-third of 
oil imports arc forwarded to Western Europe, almost 
one-seventh going to the Uzuted Kingdom alone. 
Japan and India are noteworthy but not large im- 
pOTters, with their significance varying year by year. 
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Rfcottled transoetfonst 
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6.009, 

Portugal 

5.b79 

572 


234 


2,133 


2,071 

Saudi Araliia 

3.074 

103 






108 ' 

Spam 

4.S93 







] 

Switanland 

e.QSl 

333 


3.63t 




e.93T, 

South Afnca 

5,512 








Vatican City 

551 

501 






581 1 

Vcncauela 

a240 

4.230 






6,227! 

Yugoslavia 

3.674 








Total 

294.047 

90,400 

12,005 

73.045 

0 

10433 

2,720 

194,424 j 

Cxporlm 










1 23.403 







90.403 


29.432 







12.965 

Canada 

100.0$9 







73,048 

Argaitina 

14,203 







0 


13.032 








Sweden 

(USS 







2.720 

Total 

204,047 










pn«* uDilcr lli« tcmii ol tlie lolcnuIUxul MTical Aptcnictrt of 1956, for exporting wiuitriCT, qiuntitiCT wlUch 
' tlie (nJlc 4 (cd rxpixtcfx x>cxe oUigitcd to kD at inulmum pfk»t under llie tenns of that (groemroL 
t npprCkmt actually rcconleJ uIm by il^tory cipottiag cousbira to dgoaloiy importiog countries during 
Aiiguit to July, J937-1S58, under the terms of the Inteniallimai WTieal A^eemcot. 4 

t Los tlian 500 budieli. 4 

sowxE. Agrtculfurol Slitf laics. JSSS, U S. Departmesa of Agnndture, IMO, p. 9. ] 


which they can produce to best advantage. Sinii- 
larly, the tlircc major exporting nations, cadi of 
which produces most of its wheat in conuneraal- 
grain-farTTung regions where Jarge-scaJe methods 
can be uUbted, have come to speaahze m produc- 
ing surpluses over llieir domestic demand. 

Covemment poLcy plays a subordinate but 
important role in tlie patterns of international trade 
in wheat, a role that may be eiUier positive or ne^- 
bvc. Incoming wheat is sometimes considered to 
be in acbic competitjon wth domcsticaJJy grown 


supplier, and tanils and other control measures have 
resulted, as is evidenced by the sizable tanEs on 
imported wheat in Austria, Italy, and Greece The 
United Kingdom admits wheat free of duty but 
purchases selectively among exporting nabons, 
being careful to maintain good relationships among 
members of the Bnbsh Commonwealth Canada 
and Australia thus supply most of the imports to 
diu nation. Tlie Umted States, having established 
rather ngid quotas on imported wheat, has con- 
comitantly tahen tJie lead in organiziDg an Inter- 
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national \VTieat Agreement among buymg and 
selling naboas~an agreement guaranteeing to the 
importing nations that a certain amount of wheal 
Hill be available at certain minunum prices, and to 
the e3q>orting nations that a certain amount of 
wheat will be sold at certain maximum pnees 
Signed by twenty two nabons in 1933, tlve apee- 
ment has been renewed periodically, with the num> 
ber of signatones mcreasing to forty-eight— forty- 
two importers and six exporters (Table 171) 
Intereshngty, Uie worlds leading impoTfcr. the 
United Kingdom, witlidrew ftom the agreement in 
1953 because lestncboos were considered excessive 
Unfortunately, however, something is out of 
Vilter The Umled States, Canada, Argenbna, and 
Australia are plagued with wheat surpluses which, 
since 1953 have fluctuated from 30 to over 50 mil 
lion metnc tons and are increasing Over two-thirds 
of these surpluses have accumulated m the United 
States, and over one-fourth in Canada. The govern 


mente of some of these nabons are atteaipbag to 
mioumze their surpluses by such programs as re- 
stnebons of planted acreage but to date have od 
been very successful It would appear that goveru- 
ment poLcy will play an even more acbve future 
role in the world s wheat economy than in the past 

Transportation Media In contrast to domesbc 
movement, most mtemabooal trade m wheat in- 
volves ocean paths that sometimes extend more diaa 
halfway around the world By and large, unproc- 
essed wheat tends to make up tlie cargo, it can ho 
earned without packaging, as a bulk comroodi^ i* 
contaim only a fracbon of ivaste material, and it 
comparabv ely easily handled and preserved. Atone 
hme tramp ships were very acbve m the wheat 
trade, but liners have come to rely increasingly 
upon tbc commodity, both as a “filler’ for otner 
wise incomplete cargoes and as an item of ®‘" 
merce in its own nght 


RICE 

Like wheat, nee u a dietary mainstay vvhidi is con 
svuned prunanly in the nabons where it u produced 
Tlius, in a very broad sense, the roles of the two 
grams m economic geography appear somewtiat 
similar Tlierc is a fundamental disUncbon between 
tiicro, however, wiicat is predominantly a cereal of 
tcclinicoliy advanced nabons and nee is a staple of 
technically underdeveloped populaboas Tliere arc 
important exerpbons to this generabzabon, but they 
do not destroy its validity 

RICE CONSUMPTION 

The worlds annual consumpbou of nee is now ap- 
proaching 10 bilhon buslicls, the exact amount 
flurtuabn^ somewhat with annual jinxlucbvi^ * Id 
volume, tlie consumption of nee exceeds that of 
wlicat In weight, the consumption is about the 
same for the two grams, as a biislicl of nee wnglis 

* Mod rice b consumed llw it is ptoduenL ‘—I ao 

mt s tf sc li st reserves scoue; hence the votume of coiiwibi^ 
boa is rsthcT ctoicl]' dt^ieadetU upoo «nn"^i froduetkm. 


1 45 pounds vvbereas a bushel of wheat weigh* 
Communist China, with over one-third or W 
worlds annual consuming capaaty and India. 
over one-Bfth, are outstanding sources of 
mand for the commodity Of much less signifio*®* 
are Japan, Pakistan, Indonesia Thailand 
and many otliers (Fig 173) Per capita as wrl* “ 
aggregate oonsumpboa is higher in Asia than e 
wliere, ao average of nearly 250 pounds is 
sumed annually per person in Asia ( excluding tw 
Soviet Umon), as compared with slightly 
pounds in Labn America and Oceania, tli® 
areas ranking nest * 

Seed requirements are less than for 
seldom evoeeing 5 per cent of (he yel<i flrf 


* Became of the heavy populaliom u> voulfi'xn 
eailern Aiu, houever the wrkf average for per opiW ^ 
sumption of pc* (H 09 pouadi) tt not tu 
'average forwheal (167 6pound5) Ue 6gum are m ^ 
pounds each of which equals about 1 I avoird“F“ ** 

Sec VV S Uojtioiiy aoJ E. S WojtouVv tVofU 
Hon <Dkl Production nie TwniUcth Ceraury F““- 


New rmk, 1051. p, 2S8. 



Per cent 

Figure 17 3 Coaeutnplum, production, import, and export of rice. Shaded circles 
show nations of very /leavy conmm^^lion The gray shading shows major areas of 
^roJirction During ceriom years, when famine occurs, India Imports much more 
riee than u e^ion abooe Vnlil recen(/y Japan was a major ini/wrfer 

parahvely small amount svhich is fed to animals as wll as to cooler latitudes Tliere are very many 

appears not to exceed tlie proportion of wheat used varieties of nee, and, by making extensive use of 

for the same purpose. ^lem and by assunng an adequate water supply, 

(nan bas been able to grow ncc in most equatonal 
RICE PRODUCTION P**'**- poleward as lat 40’ N or S (Fig. 

173). A minimum growing season of three mooUis 
Salural condi’tiona for growth with a mean temperature of at least 75° F appears 

Climate. Early records suggest dial nee was first necessary for even tlie quick-matunng vanehes i 

cultivated m China under subtropical chmabc coo- Ilcoce rice is not generally grown beyond lat 40* ' 

difions. Tlie plant has adapted easily to the tropics N or S. nor at albhides above 3,000 feet (Fig 7.2)., 
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Most IS growTt under humid subtropical, tropical 
ram-forest, tropical savanna, and mediterraneaD di 
mates but nee is also found in semiand. desert, 
and humid rosDnenta] uann summer flimatps 
W ithin the vei> sizable temtory where its cultiv'a 
bon IS feasible, tbe plant needs a good supply of 
water which is often supplied arbSaall}. regardless 
of climate 

Other \atural Encironmenial Features Most nee 
requires estremel} lev el land for paddies and c^n 
be grown on slopes onlv after they are tenaoed. 
Irregular terrain thus presents a problem to nee 
culture, hut oot an insoluble one Parbculaily m the 
Far East, where much labor is expended for each 
harvested acre, it u not uncommoo for slopes to be 
terraced and placed under cultrvabon. This is one 
accomphshroeDt of the inteosive-subsistence ^pe 
of farming that has not been effeebv ely duplicate 
m the laechaniaed tjpes of fanning m most tcchm 
call} advanced lands. 

Soils should be suSoently heavy to prevent uo 
necessary percoUbon and consequent low of water 
Otherwise nee tolerates appreciably diferent soil 
types, but aod and ceuCr^ sods appear to yield 
more sabsfactonly than nonaad sods Artificial fer 
bUzabon appears to increase tbe )'ield, aod m parts 
of tbe Far East the human waste ('night sod") 
from tbe abes and villages is used for ihir purpose 
The result is that fields adjacent to such centers are 
more productive than those farther awav 

Commercial ferbhzation also is praebced. espe- 
cially to tbe United States and Japan, aod it u bemg 
stressed m the plans of Communist China and In- 
dia. Hovvever, moderate yields ran be achieved 
consistently even without f^blizaboo, as has been 
ione for centunes m some locations of soutbeni 
and eastern Asia. 

Areas 0 / Poteniud and Actual Fnxfurtiwly IjV,, 
vrlieat, nee occupies only a coinparabielv pnaTI 
porboa of the land where it can be powo. This 
should not be unexpected in nations wkd> are not 
major ncae consumers, but even m tlw Far East 
much more nee could be produced-oa many of 
the jute fields of the lower Ganges and Brabna 


putra Riv ers in India and East Pakistan, for exsa" 
pie MTiv IS it not grown? The answers appear tJ 
be in cultural taste and hope for ecoaoauc gas. 
Other £TC^ are grown instead, 

Cflfegonr* 0 / nr^ 

The thousands of nee vanebes are frequentfr ehr 
stfied m categones of lofcland nee and upland fw 
The former includes all nee produced under £ax» 
conditions and the latter all nee grown where soi 
flooding IS not feasible usually at higher ele»^ 

bons. The clasnflcabon is based upon current 
ctdbira] pracbces rather than upon inherent 
traits, for genetically , nee is a land plant, a 
linlike most land plants, however it thrives ffl da 
flooded paddies where it not only is assured 
continuous moisture but also is free bum excessi'* 
compebbott with weed^ most of which cannot 
Vive in the paddies 

Some upland nee u found m nearly cv ov 
growing oahon. Incomplete sCabsbcf j 

upland net occupies 10 per cest^^ , 

nee land. In Braal, it occupies nearly four fifths 
tbe nee land. 

Production in the Far tost 

teoding \(ttionr To an even greater degree^ 

IS true of vvbeat, nee is <'Town in the nahoos wbs* 
it IS consumed. Over 90 per cent of afl nee n ^ 
duced la Asia. Communist China, with -tO p® 
of tbe worlds total ou^ut. and India, with ^ P“ 

cent, are the outstanding sm^e nce-produdc? 

tions <Fig 17.3) Other Asian producos 
Dumerous than acbve lagging far behind ^ 
Japan, Falastan. and Indonesia, each respcoshle 
aiwul 6 per cent or less of aD nee ^ 

fere&ont of a list of more than 15 nafioos tb« 
subordinate producers. 

r^>c» of Fnnnjflg and Groterng 
Asian nee crop is grown almost enbreJv 
^stem of intensive-subsistence agncultore ( 
pare Figs. 173 and 71) Tields v-ai> 
more than 75 bushels per acre in Japan. aO 
S3 m India, and 30 m tbe world as a "hole I 
yields compare v-eiy favorably wdfa wnrln * 



eastern and southern Ana. fish are raised in these paddies while the nee Is 
grouHng (International Cooperation Administralion) 


yields, which are shghtly m excess of 15 bushels per 
acre; however, it should be remembered that a 
bushel of rice weighs only three-fourths as much as 
a bushel of wheat) Except in Commuiust China, 
holdings of actual cropland are very small, not ex- 
ceeding four acres per household in the major areas 


of production and often fragmented into tiny plots 
that are quite removed from each other Rice occu- 
pies nearly one-half of the cultivated land m Japan, 
over one-third of that in Communist Chma, and 
over one fourth of that in India 

Bice production m eastern and southern Asia 
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Rice tfields are eery p«f “ 

tome utulerdecelopoi fft» 

They cotM be mproeei if 

luch ttmpU techntqvet a 
numunng-rfthe >«" 

not used for domestic ha^ 

ondcoohns.Theyco<JJ^ 

mproced much more ittl 
eommeteui fertdtiortaco 
farming methodt 
WesffTT* Eutopeand]e^ 

Thititance^ldmlni» 

(iMematumel Cooperdte* 
Administration) 


reSects tlie chaogiog oio&sooa uixidj and auocialed 
preapitabon there. ^VbCTe possible, the crop u 
grown under conditions of some winter preapita- 
bon as well as the charactcnsbc summer rainfall 
and thus does parbcularly well under tropica! rain- 
forest and bunud subtropical climates. E^en where 
the winter moisture u deficient or lacking, bow- 
e\'eT, it IS a major summer crop, beoefibng directly 
from the water pronded by the summer monsooDS, 
aided where necessary by imgaboru Because of the 
necessity for maximizing output, the techmqucs of 
double cropping and inten^ture are frequentty 
utilized, although the altenubve crop (or crops) 
IS not alwa^'s nee. In Uic southern seebons of Ja- 
pan, Communist China, and India, two nee harsests 
per ) car axe realized. WTicre the growing season, 
will not permit two separate harvests, intcrcultore' 


) is pracbced, new* shoots are inserted ^ 

I rows of maturing gram, and planting and ^ 

I thus overlap. Where even this is not 
qiurk-maturmg wiatez crop, usually wheat ot 
ley, is grown by either double cropping w i® 
culture. ^ 

Kantjng tales place as early as possible m ^ 
spring where frost is the worst hmiance, 
the onset of the ramy season w here diooght 
primary ohstade A small amount of nee ^ ^ 

directly to the fields, but most is first 
Ouneiy beds. What happens during and 
lag has been described for one major gro" 
as follows.* 

* John Nonnin Effenen, 7A« 
big nf Rice, Sumnoni Press. Se» Oileani, 1S52. Fr 
By pcsmiuioa qI the author 
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In India and Pakutan, as a wliolc, rico is grown 
Chraughout the ^car with seasonal oxips overlapping, 
making it ddBcidt to establish a dclirute crop year. 
Three diilerent crops are produced. (1) The %MnterJ 
crop, sown from May to August and Iiarvcsted frmn 
November to January, (2) the autumn crop, sown to 
April and May and harvested in September, and (3) 
die summer crop, sown m January and February and, 
liarvestcd from Marclt to June, The vvmlcr crop ae-‘ 
counts for bO percent of Uie total production of the 
region, die autumn crop for about IS percent, and th^ 
summer crop for 2 pcrcttiL Most of tbo country de< 
pends on natural rainfall for rice irrigation, and the 
production season is timed according to the coming of 
the monsoon. In India, m ccmtrasi to southeast Asia, (he 
monsoon vveadu-r vanes from year to year in bme and 
in the amount of rainfall, making nee production more 
hazardous and cauimg localocd fanunci from tune to 
tune. 

AlMut 20 percent of the nee plantings in India and 
Takutan are broadcast, and SO percent are transplanted. 
Broadcasting results u lower yields than transplanting, 
but tliU method necessitates kss water for growmg 
plants and for preparmg land, and it is used in many 
regions where Imgation water is a Imutuig factor. 
Because of die dry season, no second crops are grown 
on most of the land in these areas. 

Tlie land is prepared for rice in India by plowing 
with bullock teams of the Brahman type. Aldiough 
India has a largo water buifalo population, these anL 


mats are maintained for milk production rather than for 
work stocL ne average lalxv retjuumnenCs for grow* 
bg and harvesting nee amount to 15 man-days and 60 
womaii*days per omc, or a total of 75 days. The men do 
(lie plowing and fitting, and puU up the plants and haul 
b the crop after harvesting. The w-gmen do tlie scUmg. 
vvccduift harvesting, and winnowing of tlie grain after! 
thwaliing. 

Traditionally, m India as vvcll os in most other 
parts of Asia, only women do tho heavy work of trans* 
planting, weedmg, and harvestmg tlie nee by hand. 
Accoidiog to legend, if meu transplant the crop, the? 
plants will fail to bller and grow; if men weed tlie crop, ? 
the birds will destroy it, and if men harvest the crop, 

It will decay immediately after (he harvest. 

Because of water shortages early m the season 
wlien (lie nee plants must be produced, most of the nee 
iiurscncs m India are not irrigated. Under the common 1 
practice for growmg seedbed plants, the seedbed is first ' 
covered wiih a layer of dry grass, leaves, tree limbs, 
dried cow dung, and all other avodable inflammable 
malcriab, a fire is then set to llis mass, and it slowly 
smolders and bums unbl converted to ashes. Then the - 
area is bghtly plowed, and the seed sown. This ancient 
practice has its advantages in producing good plants 
urtder (he eusting condibons. It is cheap, smee there' 
ate no purchased matenals, it serves to disinfect the 
seedbed, and it makes the toil loose and porous, so Chat ^ 
the available moisture will be retained and the plants, 
can be puBcd up easily wiUiout breaking. Ihe nee 
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eminent policy. ThaJand is also an important 
CAportcr. 

On the world scene, the United States has 
moved rapidly to the status of a leading ncc-c'tport 
nation, ranking behind Burma, Communist China, 
and Tliailand (Fig. 17.3). In Europe, Italy has 
become increasingly active in rice export. 


CORN (MAIZE) 

We liave noted lliat, among the world's three lead* 
ing trains, wheat is oriented particularly to tech- 
nically advanced nations and rice to technically 
undei^ev eloped nabons. The oricntauoo of com is 
toward a single nation, the United Stales. All 
otlicr countries— sparsely or densely populated, de- 
pendent or independent, technically underdevel- 
oped or technically aJvanced-occupy compara- 
tively minor positions (Fig. 17.3). 

CORN CONSUMPTION 
Well over 6 billion bushels of com disappear each 
year. Tlie gram is uscvl for livestock feed, for human 
food, and for such inedible manufactiu-ed products 
as industrial alcohol. A vciy small amounr-m the 
United States, less than 1 per cent-is used for seed 
The United States consumes about 50 per cent 
of Uie world’s com, nearly 45 per cent being ac- 
counted for by the country's Lvestock industry No 
odier nabon offers more than token compebbon to 
this high volume of consumphon, although (he crop 
is utilized throughout much of the rest of the world 
(Fig.l7.S). 

CORN PRODUCTION 

Natural conditions of groteth 
Considered with respect to areas of potential 
growth, com surpasses either wheat or nee Some 
variebes will mature in as few as sixty days and can 
be grown as far poleward as lat 55’ N, others will 
bpen in dry climates, and sbll others in very moist 
chmates. Unaided by irrigabon, the plant is found 


The world pattern of rice imports, again fo- 
cused on southeastern Asia, hkewTse is rather dif- 
fuse. As witli exports, this is due partially to the 
numerous local conflicts that have broken out since 
the last war. No single nabon dominates the import 
market; but Indonesia, Malaya, Ceylon, India, and 
Pakistan are among tlio leaders. 


in every chmabc type except desert, subarctic, and 
tundra, and under imgabon m all but the last two. 
Nor are mountams absolutely prohibibve, notably 
in Labn Amenca, com is grown at elevabons ex- 
^oeeding 12,000 feet, as well as on untcrraced slopes. 
Although somehmes needing feibhzabon and arti- 
Scial drainage to provide the best results, soils pro- 
vide no senous obstacle to com growili. Optimum 
toils are the prairie and cliemozem types found 
generally at the drier portions of the world's humid 
climates. 

The United States q» 
outstanding producer 

World com producUon is dominated by the United 
States to a degree almost without parallel m tlie 
agncultura! scene Of all com for which stabsbes 
•un reported— and much probably is not reported— 
about one-hall is grown m this one country (Fig 
175) 

Conditions of Production The gram prevails 
througliout the famed com belt of the agncultural 
interior of the United States, its area of growth 
extending westward into tiie winter- and spring- 
wheat belts. souUiward into the cotton belt, and east- 
ward into diversiffed faimmg country (Fig. 17 6). 
Iowa and llhnois are the two leading states, each 
accoiinbng for about one-sixtb of the nabon’s corn 
produebon Minnesota, Indiana, Nebraska, Ohio, 1 
Missouri, South Dakota, Wisconsin, and Michigan | 
are all important These ten states account for i 
nearly three-fourths of the nabon's corn output. ( 
Natural condibons in the com belt scarcely 
Could be more favorable for this crop The climate 
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some report three, four, and even more tractors 
apiece. More lead is cropped than is common 
tlirougliout tJje nation, and Ae vaJue of such land 
usually exceeds $200 an aae. UnLke the winter* 
wheat belt, however, the com belt does not $pe> 
dalize in a single crop. Instead, it possesses a more 
diversified economic base that includes soybeans, 
alfalfa, oats, and otlicr crops. Feeding lu-estock on 
forms IS common. Over 40 per cent of the oatioo's 
com IS fed directly to hogs, over 16 per cent to 


poultry, over 13 per cent to dairy cattle, and about 
10 per cent to I^f cattle Within tt^s diversified 
economy, however, some areas of cash gram, or 
conuneraal gram, exist The largest occupies much 
of northeastern LUmois, unmediately ad|aceat to 
Chicago. Here the grain-mostly cora—is sold from 
the farms where it is grown. Much is purchased by 
conuneraal feeders and eventually us:^ as livestock 
feed. In contrast to other types of fannmg units, 
cash-gram forms are mcreasmg m number— notably 
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SO in the northwestern and eastern parts of tlic com 
bell (Fig 177) 


Froduction oulsulc the Com Belt 
com belt, the gram is grown chiefly m Uie South 
and secoodanly m the hast and West In none of 
these areas is it outstanding Instead it is fre 
quently uhhzed as animal feed on tlie farms where 

Figure 17 S note doubU-ctou hjLnd ued com 

unreduced The grandparent eert 

lyMt are ihoten in a row at the top o/ ijie picture 
The parent caf»-fint gencratton hybri^re hi 
the cmlcr The second generation or double-cross 
hybrids (Irom a family "tree" incolting four 
digereiil anginal ly, es) are at the bottom (VS 
Department of Agpculture) 


InbrH pJMnt 



(bia)s(e>^) 

producas 



RepresenUtne em el the crop pnxlucHl 


M ™»T, The M crpcoialy tee ol tta ^ 
roMiy Innsing opcraUmis ,2 

irphoxl dnlt ammals as rapidly as in dm ““ 


I/jlMsd Cam la 1033, dia mmiaaadiag 
Mhicli tha Ua.lol Stales long lad held m mm 
ductson became esen more ouUtandmg 
planting ol hybnd mm By 1911 
Lm espied nearly 10 per rent S 

age and by 1958 nearly 91 per jTreM 

„m? A. ds name suggests ,t a a s,«d de^^ 
Irom sclecttse crossbreeding ol onU 
cacli of which may liavc one 


cacli of which may tiavc one or . 
•irralrtres (Fig 178) f 


qualities trig mrowl 

and oUicr teclmical improscments la 

yields per aese toe doubled smee I" 

1958 nearly 52 brssheU per acre »''' 
the nation as a whole, whereas m - ^ 

was only 265 bushels per acre Not ^ ^ 
newr com )aeld greater but ^thefiel'^ 

hardier plant which stands more ® ^ 
than do older l>-pes and thus len^ ^ 

readily to mechanized hanestmg ^"* 0^0/18 

reduced lU com acreage by about juj 

19d 0-1934 average m order to 
pluses This reduction has not b«D ^ 

ful however and surpluses have v the 
amount aggregately to about one-f 
country s annual harvest 


Production in other parts of the 
We have noted that no nation other than 
St^s IS a major producer of “m ” cos- 
country s output is unmatched even bv , 
tmenls Whereas the United SUtes lying 

38 bilLon bushels of com in 19oS Asia { es« ^ 
the Soviet Union) recorded an eshma 
hon bushels Europe (excluding the 
763 milhon bushek South Amenca ^ 
bushels and Africa 420 milhon bushels ^ j^coid 
Union w^th 523 miUion bushels is no' ^ 
among national producers and proba V . ^ 
come more important, as it is emphasiziDg 


r Agncuttural Statistics 1959 U S 
Agriculture 1960 p 32. 


Figure 179 Consumption, production, import, and trport of barley. 


com in its planned development. Argentina, Menco, | 
the Union of South Afnca, Italy, and India are I 
notewortliy com producers. Most of the leading 
producers, it will be noted, are technically advanced. 

TRADE IN CORN 

No more than 4 per cent of the annual corn harvest 
enters mlo international trade, and the trend is 
erraUc (Fig. 17 5). Before the last ^var, this tr^e 
was chiefly a movement from Argentina to the 
United Kmgdom, Belgium, and still other nadons 


of northwestern Europe Argenbna declined as a 
ina)or exporter during tlie final years of the Peron 
regime, and only now is recovering part of that 
former status. However, the Umted States now has 
become more active and currently supphes about 
three-fourths of all exports— an amount totahng less 
than one-siith of ail com now warehoused m the 
country. The Union of South Africa also has in- 
creased its exports, and it now supphes nearly one- 
seventh of all com entenng world markets. Over 
two-thirds of all com moves to Europe, and most of 
the remainder to either Mexico or Japan. 
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neiEbbonng Western European naUois also aro 
aiv, couLners, as o Brari India. 

China, and Patastan are the pnnopal users rf 
brovi-n sugar, and consimio some white sugar as »eU 

(Fig 18.1) 


(although some roots So 

snile downward as son 

heidits sometimes exceeding 1 & teet. i« 6 
Riol eonseucamd in the ^ 

per eent of it. total bull, -flo ohtft 


per eent of it. total bolt the enioor r- 
!Lilee. the stall .fiber. (b»8““) 


PRODUCTION OF SUGAR CANE 


The mnimereial produehon of sugar o somewhat 
inusual in diat two wholly djferent plants are 
fundamentally .n.olscd' Sugar <“'• ^"“8 “ 
eertam locabons of the tropics and niblmpicL ao- 
„unts tor about tsvo.thirds of U.e wotl^ ann^ 
yield of botli white and blown sugar The su^ 
Lt, grown in the middle latitude, is 
tor efenhally aU of the remaning one thud, '^is 
the agncultiual ecsmorme. of the low “<1 
lahtuSM-eoonomies which ofun act to r»in[fc 

srorrorartTis:"Lr.= 

inS^rr ha. ^ dm -pr 

i;f:a^r&n'd” re.^ » Asia, 
whne It ha been grown ““X™ 
tiuon with other muiee. did not be^ 
ealy part of the nineteenth eeutu^. when beet 
wai^iitrodnceJ into commercud um ^ 

Almost unmediately a eompetrtron arose, ai^y tte 

turn of the tweuUeth century beet soga 

for about t»o.thud. of the world, amiral outpm 

Dunng the aftemialh of the First World Wa, 

howeva. the pos.horrs of the two 

and care subseqoenUy ha tsmtinurd to supply 

about two-thirds of the w orld $ demand 

Like wheat, oats, and com, sugar u a 

erass.* Unhke these grams it is a jKreniusd »hi^ 
«:nds forth roots for several years if frost or ^ugM 
doe. not urterfae It puts down a .1^ 

nmt system that seldom eseeeds 18 mrhes m depth 


of little agncuiniriu u»c, 
uirulaling board for budding construction, 
molasses also is realized. , p.i-ntatWB' 

The crop is assoaated duefly 
type fanning in the Western fanning a 

traha, and with intensive subsutence 
Asia and northern Africa (Figs island? ) 

SaluraJ conditions of groirth 

From eiglrt to twenty “^^'S^brrl 
the sugar-eane planting and ba«ve^ S ^ 
,time average temperatures eooi 

'should be above TOT. ^ 

toons ould be above SO F Crow 
maturing vanetoes u feasible in p ^ 

ana where frost ought ”2' " W 

1 $ found where no frost is expect 

tatioaisbeneBcaal dunng the early an 

suges of crop groialh, but » ^ 

before hanesl. Consequently, most of 

sugar cane is grown m tropical sav j^nates 

ID more moist tropical and 

which ne\cttheless contain a season s groicn 


here with large-scak 


» Other common crops which are passes a 
B. miBet. and sor^um. 


wnico ne\cmie*c»» - — — . 

that a harvest is possible Also the P 
occasionally under imgatoon. . jgjtile. 

The best land for sugar cane is ^ 

with topsoils that retain moisture and ^ 

pemnt drainage Smee such optunum ^ 

rare, most of the ivorld s cane is fo^ Beca“^ 
IS flat or undulating and is «ell '*^*“* . art 
of comparatively heavy precipitation igrable 

often rather acid and infertile an 
fertilization is necessary for good yields ^ 

The temtory where sugar cane can 
consists of the very sizable portion o 
betvveenlat35*Nand35*S except tn 

areas m excessively wet land, and m ^ 
dry land that IS not imgated As rs tme 
crops we have examined p^ev^oudy pg# 

of growth potenhal greatly exceeds ® 


Rut »t world 



Figure IS 1 Coitaimplion, proJuciton, imptnl, and export of cane and beet lugar. 
Centrifugal itigar Involve* both cane and beets, noncmtnfugal sugar involves only cane. 
Sh^ed circles shot^ nations or regions of heodeit contamplion The gray stippling 
shows areas of production Arrows show direction of heaviest intemationol trade 


being devoted to sugar cane. The basic limitatioiij 
to such growth thus appear to he m human ctJtures, 
particularly economies, rather tlian in nature. 

Fotenfralities for technology 
Sugar cane does not lend itself easily to mechanized 
production. Difficulties are encountered in plant- 
ing, for sections of the stalk, rather than seed, are 


placed in the ground, and if the sections are im- 
properly cut or placed, they do not send up healthy 
shoots Harvesting and transporting also present 
problems, as the stalk must be cut at a low level, 
stripped of its leases, and yet kept relatively un- 
damged until it reaches the mill. To date, the 
production of sugar cane has remained an industry 
invidving much human labor Nomnechanied 
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techDicsl mprovenieno. ™ch as MEBiesoal le^ 
zaDOD. offer more unmeiliate promise thus, 
meohamzation. The subsUlohon o! Barters for rm- 
mal posset in hauling, clc, also has been demon 
sBatS to be feasible under ccrtam eonditioos 

NeserUieless, espenmcnlaBon ssath, md s^ 
aopbcahon of, machines is found, especially in Aus- 
tSa. Hass an. and the United Sutes 

Afojor countries of growth 
Cuba IS the leader among sugarMsine pro^eers. 
sinth India a close second. naBon 

user 12 per cent of the ssorlds supply, although 
India’s output insolses much more to's-n sugar 
than the &ban jaeld does (Fig 181 ) Indeed, d 
Smplete dau ssere avmlable for 
sstence sugar indusBy. its output might be sl^ 
to esceed Cuba’s AddiDonal pohBtnl units of im 
Mrtanco include Brazil. Commo^t Ctoa. Ai^ 
tr^a the Phihppines. Menco. Puerto ^co. Pala- 
ri'the Domfean Repubhc. NaBonahs. ^ 
Snesia. Aigcntuia. and the “t""" 

Afrrrvi These 14 nations account for about 90 per 
^^t'tfl woddTsugar cane The Umted SU«’ 
root a maior piodueer. eseo now that Hasi^ has 
a Li only about 3 per cent of all can. 
sugar IS grown withm its territory 

Cuba Sugm cane H more than a ^ ” fnta 
It IS a sjmW of one of the svays of life there The 
Ip oSiop.es use, ooe-hidl of the co»»^' 
voted land, and sugar oompnse. ““'j * 
of the value of all eaports It rs 
for foreign markets, and domestic demand accounts 
for only^ut 5 per cent of produ<*on Sugar w 
S.„::.ies Cubareconomy that Cuba „ selh 
suffierent rn nertber food oor the cotton that m 
basio to teatJes u. these warm temperatures bm 
depend! upon unports tor nemly M f ' 
fo^ consumed and essentially aU of the cotton 
The island, dominated by tropical savanna di 
praim contains much land conduove to sugax-^ane 
ETOVrih The most mtensu e culhvation eitends from 
^vana southeastward along both coasts and 
throughout much of the mtenor for a distance of 


<ncr 250 miles The crop rs to bo seen 

where, although it is somewliat scarce m F 

lands, particularly to the west j mile 

The very favorable growing ccndi ^ 

possible four or more succcssiie ^ 

planting Moreover, inasmuch as m 
force a quick seasonal barest. P 
subsequent harvesting 
sUnbal penod of time, and the pen 
U.e nulls at harvest tune is thus 
harvest season usually continues fr 
until April of the foUovnng >car 
13 to 18 tons of cane per acre, as co^ ^ ^ 

60 tons or more per aae m 

Java To dale, not much capita has ^ 

in commeraal and organic output b« 

have been UVen out of cane when their T 

become submaxginaL , 

Once essentially Cuban-own^ ^ 

trated m the vicinity of Hav ^ cb«"ga 

cane industry has undergone rather n 
IQ ownership, location, and tKhnology ^ 

twentieth century, most Cuban sug 
under domestic ownership, largely m a 

where the land was worked by f £ 0 , 

hired workers Numerous crude S*^ j ibe 
initial proeessmg were also the near 

estates Smee most of the cane wM ^ seap®* 
Havana, expensive overland hauls o 
thus were avoided. „,rrarnull*®^ 

The dev elopment of the modem g 
the concomitant increase m world If 

altered this agricultural practice The ^ 

cated sugar null, or central, remove , j jjje olil 
far more quickly and efficiently than 
gnmlers Fuithennore a single mul co 
hoidmgs of an entire vicimty In jjjg lirg* 

short time, therefore, the centrals rep Mtd 

estates as foa of econoimc acbvvty an ^ell 

em sugar mills however, are ,cm caP'®* 

efficient, and they quickly attract^ or® ^ 

-especially during the Fust World 
mand for sugar was high. Investmen 
United States and elsewhere in 
cane land has contmued to be an ^P® nearly ^ 
of Cuba’s sugar-cane mdustry Today 
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fourth of this cane land is owned by firms and 
individuals of the United States and other countries. 
Approximately one-half is owned by Cubans, and 
the remaining one-fourth is under various types of 
nonspeoficd ownership. To an even greater degree, 
nulls were built and purchased with this new capi- 
tal, and of the more than 160 mills now in opera- 
tion, more than 60 per cent are owned by foreign 
capital and the remainder by Cubans * 

The industry gradually has expanded south- 
eastward from its original location near Havana, 
and much of the foreign capital is invested m die 
central and southeastern portion of the island. Al- 
though ownership patterns have changed somewhat, 
over 90 per cent of all Cuban sugar-cane land is 
stiU cultivated by tenants, usually under production 
contracts with mill owners. The remaining 10 
per cent of tlie sugar-cane acreage belongs to the 
Owners of the centrals. It is usually m Uie icomediate 
viciiuty of the central and worked by hired em- 
ployees. 

The central osvners, m turn, are not autono- 
mous but are subjected to rather rigid control by 
the national government The output of every single 
mill Is channeled by the government into one of 

* The description of Cuba’s ntuation pertains to condi- 
tions there before Fidel Castro came to power. At the tune 
of this wntmg, events ate movuig so rapidly both wiUiin 
and outside Cuba that a gcner^izatioo concerauig that 
country becomes out of dale almost before it leaves ibe 
author’s band. If cbe present regime conhoues in power io 
Cuba, many changes can be especled. The nationaliralion 
of much of tho centrals, and ollia holdings heretofore 
belonging to both foreign and domestic private interests is 
One probability. Another probability is subseejueot tedislnbu- 
tion of much of this in nit among landless or nearly landless 
peasants. Abo a probabibty Is Cuba’s looking to mwIieU 
other than the United States for much of her sugar and 
otlict erports The Soviet Union and Communist China 
already arc making largo purchases, despite heavy domestic 
sugar output u both couatnes 

Cuba’s status, then, can best be described as instable, 
tod cao be ttjhjected to more up-to-dtle gnumhubon onl/ 
after that instability has ^ven way to a trend that appears 
dc£mta at lea^ for the years immediately alicad Because 
«ve are not sure uhether the economy will retunj largely to 
conditions described above or will strike out in ulioity new 
directions, »e tball make no attempt at this lime to evaluate 
Cuba's current scene. 


four categories of market: (1) local consumption, 
(2) exports to the United States, (3) exports to 
countries other than the Umted States, and (4) 
reserves.* Since aE mills are subject to this close 
scruboy, government policy is obviously a very im- 
portant consideration m assessing the production 
of sugar in the island. The Cuban government' also 
possesses other regulatory tics to the industry, 
which u its chief source of trade revenue. 

India. Cuba and India, the outstanding sugar- 
cane-growing nations, are both frequently classified 
as terdinicafiy underdeveloped. However, Cuba 
grows tho crop largely for foreign markets, and 
production there is rather heavily financed and par- 
tially controlled from abroad India, in contrast; 
utilizes largely domestic methods to produce for a 
domestic market. 

'Tile acreage of sugar-cane land m India, while 
consbbiting only slightly over 1 per cent of ail 
culbvated land there, is unequaled in any other 
naboD. Over three-fourths of this land is in and 
near the cenbal segment of the Ganges River valley 
to the north, and the remainder is somewhat scat- 
tered m tlie southern peninsula 

Humid subbopical climate with moderately dry 
winters prevails over the northern growth area. 
Tropical savanna climate is dominant farther south. 
Along the southwestern coast is a sinp of tropical 
rain-forest climate m which the winters are also 
dner than as usually true of this climate t^pe The 
dry or senudry season tliat is necessary for the 
harvest of sugar cane is tlius to be found id all 
these chroale types. 

The crop is grown under mtcnsive-subsistence 
type of agnculture Yields per acre are low— even 
bcneatli tliose of Cuba. The leanest harvests occur 
in the aordi, despite comparabvely fertile sods m 
the Canges River valley. The very small holdings 
and inefficaent methods there arc combined with a 
climate m which frost sometimes occurs and which 
u uneven and unpredictable m terms of both 

*V!aduiur P Timoshenko and Botis C Swcrhng, The 
Worl^i Sugar, Stanford University Press, St^ord, Calif, 
19S7,p.S3. 
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SHol m.c™«»a. Farthes sssads. .W das 

etasle. ase .non, conduce to »gsu^ 

™svdi. bar, ests o! 20 lo « tons per ace ar^ 

Si Because ol She issber retusu. hese^ 

„g proportion of Indias sugar ome ss bemg 
,n Suth. In both the north and south, higher 

welds are aduoed Will imgatwo. rrj,^- 

’ Aboutthree-fildrs,orpcbap.™re,oflnd^ 

sugar cane is boiled mW a shcky, btosss. u^ 
cJed gur. m uhich form it » ultunately conssnned. 
^ rinauung tun-Eiths n processed mtially u. 
modem mills and subsequendy forwarded to ^ 
trifocal plants to be refined into white sugar The 
county appears to be m a sUge of ^hon from 
gm mtenS^al sugar producdon. hut the 
tion IS slow la jears when the pnce of centnfu^ 
sugar vs high, the demand for gur quicUy increases 
and the relatne positions of the two t)p« of so^ 
thus vary rather pronouncedly with their cuaent 


wrken and the hand 


market pnces The more than ISO cen 
nulls, owned mostly by pns-ate firms or 
are increasing their output, howeser 
their rather slow gams they ®PP^ jepre- 

tmvard a dommatuig position, sug*^ 

sent technological advancement in 
cane mdustiy, and their percentage m ^ 

total product is a rather crude m tedi®’ 

extent to which that mdustiy has become 
cally advanced. . jljnost *3 

India grows enough sugar to tp* 

domestic demand. This has not always ^-proO" 
Prior to 1930 the country was 
mately 1 miUion tons of sugar each y lad 
although as much as 200 000 tons may -jQjjstit® 
m a year of crop failure due to aid 

condihoDS unports are generally 
occasionally a small export surplus is 
The Fi>e-Year Plans with winch 
democracy of India hopes to increase i o 
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tural output have not as yet placed a more-Uiao- 
casual interest upon tlie growUi of sugar, which is 
not considered so esseotial as certain other food 
crops. 

Brazil. Cuba, India, and Brazil are the "big three" 
of sugar-cane production, together accounting for 
nearly one-half of all cane sugar, including gur. 
Brazil's output is approximately one-half that of 
cither Cuba or India. 

Most of the crop is grtjHB along dte Atlantic 
coast or a comparatively short distance inland. To 
tlic northeast, an area of heavy concentration is 
located near the intersection of the mast line and 
the latitude of 10* S, and, farther south, another 
is situated at the approximate intenection of that 
coast and the Tropic of Capneorn (Fjg. 18.1 ) TTie 
prevailing chmate is tropical savanna, replaced here 
and there by such tropical ram-forest climate as is 
not too persistently wet for the harvest period. 

Brazdian sugar cane was grown commerciatly 
as early as the sixteenth century, and it supplied 
most of Europe's demand until aboijt 1700. Since 
that time, compebtioa from other canc-groxving 
areas, notably the West Indies, has become so ac- 
tive that Brazil's eBorts have been directed mainly 
toward the domestic market that subsequently bu 
absorbed most of die output Traebbonaily, the 
low-latitude growth area in the northeastern part 
of the countiy has supphed most of the cane. Dur- 
ing die 1930s, however, the crop was introduced 
into the state of Sao Paulo and adjacent states, and 
diese southerly locations now produce more than 
one-half of the country’s sugar. 

Hie pace of technical advsac^aaent of the 
sugar-cane industry of Brazil appears to be some- 
wliat behind that of Cuba and ahead of that of 
India. At least one-tenth of the final product u still 
processed by crude mills into a brown mass not 
unLVe the gur of India. Much of the rcmainmg cane 
IS sent to mills which, although not pnautue, are 
radicr smalL Almost 70 per cent of Brazil’s sugar 
comes from mills with capaabes of less than \fiOO 
tons of cane per day.* These small mills are largely 

* rVeston E. Junes. "Trends in BrazlUan AgrlcuihirnJ 
Dcveloproent," CengropWcal Rcvleic. 43i3I3-315, 1S53. 


in the older sugar-growing district to the northeast, 
where farming and processmg methods are less 
advanced tedmically than in the newer sugar areas 
to die south. 

Government control is quite rigid, and involves 
taxation as well as regulation. In open domestic 
compebbon, the more effiaent producers in the 
Sao Paulo vicinity might force the withdrawal of 
northeastern growers from the industry. However, 
the natfonal government taxes the growers un- 
equally, tie producer la tie state al Sao Paula 
paying 18 per cent of his production costs in taxes 
and his counterpart in the northeastern state of 
Pernambuco paying only 6 per cent.’ The nabonal 
government also shields the entire industry from 
excessive pnee fiuctuabons m the world market. In 
1957, for example, the domesbe prices of Brazilian 
sugar were appreciably higher than world prices. 
T^ Bank of Brazil subsidized the diBerence be- 
tween dotnesbc and world market prices in order to 
stimulate the exports of some 550,000 tons of sugar.* 

Other countries Most of the remaimng countries 
noteworthy for sugar-cane growth are technically 
underdeveloped In many of these, however, the 
cane is grown with comparabvely advanced tools 
and methods The reason is that close pohbcal 
and/or economic liaison has been maintained be- 
tween these countries and certain technically ad- 
vanced nabons Thus, the Bepubhc of the Philip- 
pines, until recently a dependency of the Umted 
States, has benefited appreoably from overseas 
investment of ideas and capital from the United 
States Similarly, India and Pakistan have benefited 
hoco former posiboas in the Bnbsh Empire and 
current membership in the Bnbsh Commonwealth. 
Indonesia has profited from capital investment and 
mcdiods once employed there by the Dutch, who 
arc among the worlds most expenenced culbvators 
of sugar canc, and although rclab'oaships between 
Zadonesia and the Netherlands hate recently be- 
oome sbained, a residue of Dutch plantabons and 
methods remains there Likewise, Taiwan (Nabon- 

UM 

* Forngn Agriculture drcular, V.S Department of 
Agrtcuilure, August £2, 1855, p 5 
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tempenturc asd maishtfe fields per acre of 12 tons 
or less are &ot uacouuaoa. Farther scMth, where the 
tropical chmaJes are more coadua>e to sugar-case 
groi^-th, hart csts of 20 to 40 toos per acre are real 
tzed. Because of the higher returns here, aa uKreas- 
mg proportion of India a sugar case u being grown 
ui t^ south, in both the north and south, tu^ier 
jicMs are achies eel nith ungatKTm 

About three-EIths, or perb^ more, of India s 
sugar canc u boiled mto a sbei:). brOMS mass 
called gur. m whidi form it u ultimately coosumed. 
The remaining two-Blths is processed uubally us 
modem culls and subsci^ueDtly forwanJod to oen- 
tnfugal plants to be refined mto white sugar The 
country appears to be m a stage of transibon from 
gur to centnfugal-sugar produebon, but the trausi 
tsoo IS slow Its years whm tlie pnee of ccntnfupd 
sugar u lugii, the demand for gur quicUy increases 
and the rcUtise positions of the two tspes of suptf 
thus s'ary rather pronouncedly with rt^if current 


marhet pnees. The more than 130 centrifugal sugar 
nuns. ow-Dcd mostly by pm-ate firms or etjoperabses 
are moeasiog their output, howeser and, despite 
their rather slow gams, they appear to be moving 
toward a domiaatmg poabon. These mills repre- 
sent technological adsancement m India s sugar 
cane industry and their percentage of the country s 
total product u a rather crude mdicatros of the 
extent to which that industry has become techm 
cally adsanced. 

India grows enough sugar to satisfy almost aU 
dmnesbc demand This has not always been true 
Tnor Co 1330 (he oouatry was importmg ap|»ozi 
mUely 1 oulhon tons of sugar each year Now 
altfaou^ as much as 200 000 tons may be imported 
US a sear of crop failure due to erratic monsoon 
conditions imports are generally insignificant and 
occasionally a small export surplus is recorded- 

Tiie Fise-^ear Flans with which the young 
democracy of India liopcs to increase its agnoul 
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tunU output tiave not as yet placed a more-tbaft- 
casual interest upon the ^o\vth of sugar, which is 
not considered so essential as certain other food 
crops. 

BrazxL Cuba, India, and Brazil are the *hig three* 
of sugar-cane production, together accounting for 
nearly one-half of all cane sugar, including gur. 
Brazil’s output is approximately one-half that of 
either Cuba or India. 

Most of the crop is grown afong the Atfantic 
coast or a comparatively short distance inland. To 
tlie noiiJicast, an area of lieavy concentration is 
located near Uic intersection of the coast hoc and 
tlie latitude of 10' S, and, farther south, another 
is situated at the approximate intcrsecbon of that 
coast and the Tropic of Caprioom ( Fig 18.1 )- The 
prevailing donate is tropical savanna, replaced here 
and there by such tropical rain-forest dunate a$ is 
not too persistently wet for the harvest penod. 

Brazilian sugar cane was growTi commercially 
as early as the sixteenth century, aod it supplied 
most of Europe’s demand unbl about 1700. Since 
that tune, competition from other cane-growmg 
areas, notably the ^Vest Indies, has become so ac- 
tive that Brazil's efforts have been directed mainly 
toward the domestic market that subsequently hu 
absorbed most of the output Traditionally, the 
low-latitude growth area in the northeastern part 
of the countiy has supplied most of the cane. Dur- 
ing the 1930s, however, the crop was introduced 
into tile state of Sio Faulo and adjacent states, and 
these southerly locations now prwluce more than 
one-half of tlie country’s sugar. 

Tile pace of teciuiicd advancemmt of the 
sugar-cane industry of Brazil appears to be some- 
what behind that of Cuba and ahead of that of 
India. At least one-tenth of the final product is sbll 
processed by crude mills into a brown mass not 
unlike the gur of India. Much of the remaining cane 
is ftj in£& wA/cA, aAAoagA act ptmainv, jm? 
ratlier small. Almost 70 per cent of Brazil’s sugar 
comes from mills with capaahes of less than 1,000 
tons of cane per day.' These small nulls are largely 

' Prestoo C. Jiimes. Trends m Brazilian Agncuitiira] 
Devetopment,'* Ceognphlcal Rettexo, 43 313-^15, 1953. 


ia the older sugar-growing district to the northeast, 
where farming and processing methods are less 
advanced technically than in the newer sugar areas 
to the south. 

Government control is quite rigid, and involves 
taxatfon as well as regulation. In open domestic 
coinpebtion, the more cIBcient producers in the 
Sao Paulo vicinity might force the withdrawal of 
northeastern growers from the industry, However, 
the national goverrunent taxes the growers un- 
cquaKy, the producer in the state of Sao Paufo 
paying 13 per cent of hU produebon costs m taxes 
and his counteipart in the northeastern state of 
Pernambuco pajang only 6 per cent.’ The national 
govenunent also shields tlie entire industry from 
excessive price fiucbiabons in the world market In 
1957, for example, the domestic pnees of Brazilian 
sugar were appreciably higher than world prices. 
The Bank of Bra&l subsidized the difference be- 
tween domestic and world market prices in order to 
stimulate the exports of some 550,000 toss of sugar.' 

Other countries. Most of the remainisg coustnes 
noteworthy for sugar-cane growth are technically 
underdeveloped In many of these, however, the 
cane is grown with comparabvely advanced tools 
and methods Tlie reason is that dose pohboal 
and/or economic liaison has been maintained be- 
tween these counbies and certain technically ad- 
vanced nabons Thus, the Bepubhc of the Phihp- 
pines, unbl recently a dependency of the United 
States, has benefited appreciably from overseas 
investment of ideas and capital from the Umted 
States. Similarly, India and Pakistan have benefited 
from fonner posihons in the Bnbsh Empire and 
current membership in the Bnbsh Commonwealth. 
Indonesia has profited from capital investment and 
methods once employed there by the Dutch, who 
arc among the world’s most expenenced culbvators 
of sugar cane, and although lelabonships between 
ladoaests aad 2felhec}4eitdf isne asceatif 
come strained, a residue of Dutch plantabons and 
methods remams there. Likewise, Taiwan (Nahon- 

’IhU. 

Agriculture Circular, US DcpartmeiU of 
Agrfcufture, Augu^ 22, 185S, p. 5 
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Figure 18-2 Where sugar 
cane u grown m the Untied 
Slates (U S Department of 
AgnauUure) 


aim- r.hina ) proStcd to aa extent bjr more moderai 
methods istmuced there by Japan before that 
naboQ was defeated in the Second World War 
A muionty of these oaboos of secondary m 
portance in sugar-cane growth are te^uucally 
advanced. Australia, Argentina, and the Unioo of 
South Afnca are the most active, vnth the United 
Slates worthy of snenbon (Fig. 1S.2) Madunes 
tend to replace hand labor in these produang areas 
Australia has given partinilar attention to mecha- 
nized planting, and the United States to mechanized 
harvesting However, the intncaaes of both opera- 
boos arc such that mcchamzaboa is slow 

PRODUCTION OF SUGAR BEETS 
Like sugar cane, sugar beets are produced cluefiy 
for their sucrose content. The sugar u stored in the 
root of the plant rather than in the top, which b 
used mainly for cattle feed. The plant is seeded in 
early spnng of each } ear, w hen the frost free period 
begins. Usually it is also fertilized conunertaaDy at 
that time Wli^ appears to be an individual so^ is 
actually a small aggregate containing several seeds 
and the imtial stand of >'oung beets is quite thidw. 
Tlie plants must be blocked (cut aw-ay completely 
for distances of 10 inclics or more) and thinned 
(culled over, usually with human fingers, so that 


two plants do not grow side by side) When thu 
has been done, individual shoots should be at least 
10 inches apart, so that the root system of each 
can develop properly The fields frequently are 
culbvated, and usually are hoed at least twice dur 
mg the growing penod Harvesting comes in the 
fall, at which time the green top is removed and 
(be beets are lifted from the ground and taken to 
the nearest factory or collecting point 

Unlike most commercially grown sugar cane, 
sugar beets are raised under diversified farming 
arrangements m rotabon with other crops (Figs 
IS.1 and 7 1) The two sources of sugar diiler also 
in tbeir by products Sugar case viclds only the 
bagasse and some molasses Sugar beets )ield the 
(ops (the leafy porbon of the plants and the caps 
of the roots) plus pulp (the pithy fibers etc of 
the roots pulverized and depnved of their sugar 
content) and some molasses Tlie tops and pulp of 
the beets as well as the molasses of both ^ cane 
and tlie beets are cxoellenl feed for hiestocic »l>en 
used with care 

Sugar beets liave been grown eommeraany for 
only about a cenlurv and a half, Iiaving been intro- 
duced into France by Napoleon because lie was cut 
oiS from supphes of cane sugar The industry wav 
ered tcmporanly after his ^fcat but was a going 
concern by tlie middle of tlie tunctecntfi centwy 




MccfwUeJ hading of tugot cone in Loutnona Abevi SOO sheet lev cm he 
loaded In 0 9'}>eur dm/ {VS Deporiment ef Agrieulture) 


Safural condiiiont of growth 
The sugar beet is a niKldle-latitude plast aod b not 
grouTi under tropical or subtropical conditions. A 
minimum growing season of 150 days b desirable, 
during ivhich tune llie average temperatures of the 
w^armesi month should be not much above 70*F. 
The plant is a biennial, but when it b harvmted in 
the fall of each year, ib roots are lifted, and so it 
must be planted again each spnng. Procipitabon 
should be plentiful dunng tlio tlireo months of 
the plant's hfe but redu^ at harvest tune to in- 
crease the sugar content and fanhtatc harvesting 
operations. Because of these exacting moisture re- 
•luuemenb, the crop frequently is pO'vn under 
irrigation. The sods should be fertile but not too 
firm. A bght soil impedes development of the root, 
which stores the sugar. This root normally reaches 
downward about a foot and has auxiliary roots 
forming a complex system extending as far as 5 feet 
down and 3 feet honzontally. 

Thriving in moderate temperatiues, the sugar 


beet IS grown id intermediate to cool climates of 
the Nortliem Hemisphere, above lat 35' N. None 
IS produced south of the equator, where low lab- 
tudina] positions of the conbnenb essentially 
preclude it Most beets are grown under humid 
conbnental warm.summer, humid continental cool- 
summer. marme, and senuand climates Imga- 
bon IS necessary in the last. As is true of sugar- 
cane land, the territory of potenbal grou-th exceeds 
greatly the area of planted acreage. 

Ihere is essenbally no overlap in the growth 
areas of sugar beeb and sugar cane Instead, those 
areas more or less fit against each other like pieces 
in a picture puzzle (Pig. ISl) Among mdividual 
nations, only the Unit^ States and Conunumst 
China grow both beets and cane m some quanbty, 
and only the United States tn sizable acreages 

Potentiality for iechnoJo^ 

The planbng, cultivating, and lifting of beets have 
bera mechanized operations far some tune— first 
with horse-drawn equipment and later with bactors. 
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Harveshng tugar beet» in 
Colorado The beeU ere da- 

charged me row at the 

loiccr r\ght-hand comer of the 
photograph and the tops tn 
a row near the bottom center 
Sat eery lottgago aUtoppmg 
teas done by h^^totelded 
bueet (VS Department of 
Agnadture) 


S<Kne success has been achieved with 
nized blockmg and even more with medamaed 
topp ne, but the thinning operabon is sbU done 
iJgely with hand labor Even this my be dis 
cxjnbnued if current eapemnenls m the develop- 
ment of hvbnd seed can be put into practice on a 

larce scale The new seed is a mooogc^ ins^ 
of an aggregate and it sends op smgle plants rat^ 

than dusters If monogerm seeds can be planted 
WTth almost 100 per cent probability that tbej wtU 
sprout and gro V the) may well replace ^ agg^ 
rale hpe and tluimmg wdl not be so difficult ^ 
My ^en be mechanized. Use of commerwl fer 
hlizers long has been a custom m most sugar beet 
growing areas 


3fo;or counlrtea of groirth 
Approumately three-tenths of the worlds beet 
sugar 1$ produced m the Soviet L nion and one-tenth 
m the United St^ West Germany France and 
Italy also are quite active as are adjacent nahem 
a Western Europe which, as a unit, acwwnl for 
nearly 40 per cent of all beet sugar Eastern EuropCL 
exduding the Soviet Union, produces an additional 
20 per cent 


The Socirt Union Soviet sugar is grown pnmanly 
m the Ukraine, which is responsible for 
three-fourths of the nahonal supply Secondary 
growth areas mdude the lower ^olga River region 
of eastern European Russia, and imgaled places in 
Soviet Central Asia. In the Ukraine, chiefly unto 
a humid continental warm summer dunate and a 
cbernozeni or related black sod. the crop is grown 
on both collective and state farms m association 
with sunflowers hemp flax, wheat, and other com 
modibes kields average behseen 6 and T tons per 
aae-about one-half the )ield of the Umted Stat« 
and one-third that of Belgium and the NetherlM^ 
During the last war the sugar beet area of to 
Soviet Umon was almost enbrely overrun by mvad 
mg German armies and hence was a giganhc battle 
Eeld during both the German advance and retreat 
As a result, sugar produebon in tlie Soviet 
declined sharply during and after that war and di 
not recover for several )ears. Also as a result more 
Kbve sugar beet culUvahon was begun in eastern 
European Russia and m Soviet Central Asia, bc) on 
the reach of to German armies. In to wars ato 
math, addihonal planting occurred farther north m 
lj l>T.ania^ Latvia, and ^jacent repubhes Escep 
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\vlicrc tiic crop is gro\v'n under Imgahon. however, 
(lie ) iclds per person and per acre in tiicse areas are 
not so high as in tlie Ukraine, to which most of Utc 
nations production has noiv returned. 

Despite die crippling effects of die Scooixl 
NN’orid \Var, the Soviet Union now producxis more 
sugar beets and more beet sugar than m tlm tnier- 
v\ar }car$. Tlic airrcnt output of sugar u Uirce 
tunes the average, and over 50 per 

cent above die 1935-1939 average. It appears dut 
the country is approaching self-sufficiency in sugar. 
Not all of diis postwar increase, however, has been 
due to agriculturid practices. TJjo Sy>7et Union 
exacted sizable pieces of temtoiy from roIaiMl. 
Czechoslovakia, and Rumania at die end of die 
Second World \\'ar. Much of this land m Poland 
and Rumania u cxwUcnt fur growing sugar beets 

Production appears to be quite adv anced tech- 
nically. experimental bboratoncs and farms are 
responsible for selection and development of rxnv 
varieties of seed and fertibzers. ^V1lcn post die 
stages of initial cspcnmeiit, such varieties are 
paued on to die state forms for preliminary appli- 
cation and subsequently may be introdueixt into 
the collectives. Mcclianization of planting, cultiva- 
tion, and harvesting is extensive, and, as in the 
United States, efforts are being made to mechanize 
the remaining operations. 


The United Stales. California produces nearly one- 
fouith, Colorado nearly onc-cightb, and Idaho 
nearly onc-iuntli of the total sugar-beet harvest of' 
(ho United States, mth N'ehroska, .Micliigan, Min- 
nesota, Montana, Washington, Oregon, Utali, Wyo- 
ming, and North Dakota ranking as significant 
(Fig. 18.3}. "Hie drier westcni portions of the coun- 
liy (mcditCTTancan, scmiand climates) thus account 
for die majority of its sugar beets, and the Great 
Lakes vicinity (humid conbncntal cool-summer, 
humid contmcnfal wann-summer climates) for most 
of tlio remainder. Nearly all the western beets are 
grown under imgabon, and tho average yields per 
acre in diese sLites arc nearly twice as lugh as 
yields around the Great Lakes 

Inanimate power and macliincs arc utilized to 
a degree exceeded by no odicr nation, and all major 
Ccid operations probably will come to be performed 
widioul much hand labor Charactrnsbcally, the 
impratement of machiocs is resulbng in a pro- 
gressively decreasing labor force for the industry— 
a decreasing not only in the number of once vital 
liand bborers but also of some of the operators of 
obsolescent machines requiring two or more men 
for w-ork dial now can be accomplished by one. 
Tlic amount of land dev oted to sugar beets on farms 
also has mo-eased, as iios tlie size of the farms Hus 
change toward larger acreages has been accom- 
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panied by a gradual westward shift of the industry, 
especially to CaL/onua. States m which holdings ^ 
suitable land are comparabiely large thus appear 
to be gaming in proportion of national output.* 
Sugar beets m the Umtcd States are grown 
under close contract arrangements involving the 
processing companies, the farmers, and usually the 
spokesmen for the gangs of hired laborers The 
contracts stipulate the exact acreages to be grown 
and the field operations to be performed by the 
farmers and hu^ laborers The beet field acreages 
are measured and recorded. If fertilizer is vvanted 
by the farmer, it is available from the company 
^ m all, these contract represent an unusually 
close degree of control over pioductmn by the 
companies Such control is necessary partiaDy to 
prevent annual excesses or defiaeones in the 
amount of sugar beets to be delivtrred to the fac- 
tones and partially to aid m fulfilling the quotas 
of the v'anous sugar acts which have been passed 
by Congress and which vre shall examine more 
ezpliotly later m this chapter 

European hotiona We have noted that about 
three-fifths of all beet sugar is produced m Europe 
(excluding the Soviet Union) The primary area of 
such growth extends discontmuously from the -tt- 
lanbc Ocean to the Ukrainian border of the Soviet 
Union at lat 40-60* N, with the heaviest densihcs 
at about 50* N (Fig 181) Western Europe— oola 
bly France, ^\est Germany, and Italy— dominates 

Most of Europe’s beet acreage is located north 
of the \lpine system, where flat to-uodulating land 
slopes toviard the -Itlanbc Ocean, the North Sea. 
and the Baltic Sea. Marine climate prevails tn the 
west, and humid contmeutal oool summer in the 
east The largely podzohe and infertile sods are 
mterspersed with a minonty of more fertde ^"pes 
jsome of them loess-denved, and sugar beets have 
been attracted particularly to these iatter types 
Some beets are grown also along the coasts and in 
nver valleys of the mediterranean climate to the 
south of the Alpine system, as w ell as m die basins 
and V alleys of the system itself 

* TmiMbeDlco and SirerUng, op ctl^ p. 107 


Commercial sugar beet production originated 
m Europe and. protected by substanhal tariffs m 
most countries of growth, h^ thnved there except 
when the fields have been ravaged dunng war- 
time. The proportion of total cultivated land de- 
voted to sugar beets is quite small, ranging from 
about 6 per cent in the Netherlands and Belgium 
to less than 1 per cent m Bulgaria. Parbculaily m 
the more technically adianced nations of nortb- 
western Europe, the emphasis is upon high returns 
per acre As a result, yields of 18 tons per acre are 
achieved in Belgium and the Netherlands, and 
approximately IS tons per acre in most other na 
boos of northwestern Europe However lower 
returns occur in most countries of southern and 
eastern Europe so that the average lor the conb 
Dent (excluding the Soviet Union) is appronmately 
12 tons per acre—sLglitiy lower thas yields m the 
United States Tlie high yields in northwesters 
Europe are appremablv a result of careful, soen 
bfic use of commercial and organic ferblizen ccon* 
bioed with advanced practices of field culbvatum 
Mechanizabcm there u also advanced, although 
many of the tractors and implements are smaller 
m safe than those of the United States or the 
Soviet Union. To the south and southeast, agncul 
tuial pracbces tend to be less exact, and mechani 
zaboD IS al a lower stage of development 

TRADE AND TRANSPORTATION 

It is interesting to compare the amount of domestic 
and foreign movement of sugar with, for example, 
that of wheat and nee which we examined in the 
previous chapter In doing- so we should keep uj 
mind that the world output of sugar is much 
smaller than that of either wheat or nee whereas 
pioduiAon of white and brown sugar totab 60 mil 
boo short tons the harvest of wheat or nee is 
between three and four bmes that figure '* Thus 
more wheat and more nee are available for domes 
tic or foreign bade than sugar By far the largest 

>* The ctnzipantfa u Knnewhat misleadmg m that vugu 
u a Bniviifil product and wheat and nee are esventiafh ' rs* 
nr^cfuls, processed only by threshing 
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pmpoitton of tddior Utc&e two ^alns— about 00 per 
cent of tfie x^bcat and alwiit Soper cent of Uioiice 
•>U consunicil tlotnalicaliy. Su(;ar, wiule ImiLmg 
large in domestic comnicm-, aUo inters acti\e)y 
into intrnubuiul trade with approMmatt ly onc' 
Uiirdof Its annual luniat entering foreign marUts. 
In (ermt of tonnage, fogar aetudJy ontranLi rfee 
and oSm marked competition to wlu-at os an 
export commodity. 

nomrsfic trade 

Hucntially all sugar cano and sugar bcits at« Ini* 
tially pruct-asrd in ti«o country of production. sitKc 
both crops are pcrisIkaLhs uhich will spoil r]mckiy 
after loncst.’* Mcnec tlus trainc In. tween tlic fields 
and ilio ra«e-nutcriaJ*oricnt«l cane mills arul Utl 
factorin is almoit rntrrcly a slioit haul domestic 
mosement ins-ohing not more than a few miles j 
wlcre draft animals are used for tramport ami not 
more tlan a few hundrixl miles wlicrc railmads. 
motor trucks, and otiur n«xlem media are cm- 
plo)ed. 

Sugar is unrally refined before it is consumed 
In most bett factoncs. the process from the raw 
malcna] to the fimslicd sugar Is continuous Much 
of tlw world’s cane sugar, however. Is refined m 
maikit-oriented plants that may be long distances 
from tlic crushing mills, tfhere serving domestic 
populations, llicso plants Und to Iw in tlie large 
cities, and tlw raw sugar usually is forwarded In 
containers from the mill by rail or truck Wliero 
serving foreign markets, the refineries frei^ucntly 
arc located in Uic consuming nations. TIks domestic 
trafilc In the country of production for such ci* 
ported sugar Is largely belwi'cn the null and Uic 
port of export. 

f n temot ionof trade 

TIio sugar beet is a more costly source of sugar 
than is cano, and most countries making use of it 
have substantia] import tariifs or rjuatas to enable 
llio domestic industry to continue- Tlic ijuoia sys- 

*• TTio beets, however, can lo sttifed tor ■ diort time 
heiore proeeiring, wJKTpaj the cane jmot Le milled wilhia 
a day aiua the tuuveM. 


tern of tlic United States will Ixi discussed later. 
Tariffs in Kiiropc range as high as 270 per cent of 
Import price and Iretpiently arc siipphmentevl by 
agreements and/or quotas. Nevertheless, interna* 
Ubnal triulo m sugar is largely a movement from 
tlw low latitudes to the middle latitudes— from un* 
ilenlcvclopcv] la tecJirncally aJi.vicct] nations, most 
of wluch ore active beet growers. Tlic world mar* 
kits are dominated by cano sugar, wluch makes up 
over UO pir cent of tlio inlimational trade and 
neatly all tlio overseas trade in tlic product Exports 
and imports of beet sugar largely inv'olve conti* 
fir-iiul slii])mints, I'ltlicr within Europe or between 
eastern Europe and tlio Sonet Union. 

Lewhng Nofioru Cuba is tlic outstanding nation 
of surplus production, being rcspomiblo for nearly 
-(0 per Cent of all exported sugar. No oilier single 
country offers pronounetd export competition (Fig. 
1S.I) 'TIk* sizable hsi of additional exporters In* 
eludes tlic lirpubhc of tlic PJuIippincs, AiutraUa, 
tlio Dominican Hrpublic. France. Nationalist Cluna, 
andllw United Kingdom.'* 

Hie outstanding importing countnes am the 
United States and the United Kingdom Tlic former 
accepts near})- 30 per cent, iJic laittr about fiO per 
cent, and both al>out 50 per cent of all incoming 
sugar (Fig 18 1) Japan ranks tliird, receiving be- 
tween S and 0 per cent. Of the nations whidi arc 
notcvvurtJiy but not leading importers, Canada leads 
a rutiiir long list that ineJudes niunercus European 
and Asian countries and some on the nortliwestem 
nm of A/nia os well. Considered regionally, the 
Uiulcd States and Canada accept about onc-tlurd 
of all imports, the nations of Europe (almost en- 
tirely, of Western Europe) an additional onc*lliird, 
and die nations of soutJicm and eastern Asia about 
one-CfUa Africa, the Soviet Union, and Oceania are 
GompanUivcly minor importers at the present time. 

**ThaB exports generally rrpinrat surpluxrs tj do- 
mealic pcoducUno ovrr con.nunpUoo b all ctiiuitiies h-ted 
above except the Untlnl klo^dam and France, whero tliey 
are partially rccxjiurts o{ sugjx wlmh have been iinpaitcd at 
an tarlKT time ior cltlicr rc£rung or storage purposes. Ucl- 
jjjum. llte Netherlands, and Douiuik are also reexporters, 
^ on a smaller scale. 
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Tlie pnmaiy isternatioDal mo>ement o{ sugar 
IS thus from a few technically uaderdes'sloped 
nations” of the low latitudes to a fevv technically 
ad\'anced nations of the middle latitudes The sec- 
ondary moNement connects a wide \-anety of both 
techmcally underdeveloped and technically ad- 
vanced naboDs Amidst the complexity of these 
mCeniabonal trade routes, the dommatiog positions 
of the Umted States and the United Kingdom as 
importers and of Cuba as an exporter are readily 
apparent 

Gocemment Policy Most govenunents of nabons 
which are affected by the producbon and consump- 
bon of sugar have evidenced a been and acbve 
interest m the role of this commodity in their 
respective economies Their mterest may tale the 
form of unilatera!! acbon or of interaabcmal agree- 
ment. and usually mv olv es both. 

Umhterol Actun The Umted States Sugar Acts 
Interesting esamples of unilateral acboo, albeit with 
consequences far beytind domesbc boundanes. are 
found m the various sugar acts of the United States 
The sugar interosts of thu country have been pro- 
tected almost contmuously by substanbal tanfis 
since 17S9 Because domesbc growers produce only 
about 30 per cent of the total amount of sugar con- 
sumed m the Umted States, imports are si^uficanL 
^or to 1934. those foreign producers who could 
compete successfully with ^mesbe producers un- 
der the added handicap of the tanS were the maior 
sources of imports Begumuig in 1934, however, a 
senes of sugar acts were passed by Ckingress, and 
their pnmaiy effect has b^n the addmg of quotas 
to tan&— the adding, m other words, of specified 
amounts to be obtained m specified domesbc and 
foreign produemg areas. The imposibon of the 
quot^ did oit alter drasbcally the general pattern 
of internabonal and domesbc sugar movement, but 

Hmeva, we have noted that, w he re a s many of these 
economtet of tow income and living levels may be classSfd 
as tecbnually undadeveloped. their agncviturdl praetteea 
m the sugar radustiy may be tedmicahy advanced because 
ot cc present contact with technically advanced natxiru;. 


it did cause that pattern to crystallize more firmly 
Initially, the spe^cabons were m terms of per- 
centages of total domesbc consumpbon, but sub- 
sequently they bav e been expressed m tannages and 
thus have b^me increasingly exact. In other 
words, specific foreign and domesbc growmg areas 
supply specific tonnages of tbe total amount of 
sugar consumed m the United States The respeo- 
bve quotas under the Sugar Act of 1943 as amended 
in 1^6 are given m Table 181 The quotas are 
reestablished y early 

The quanbhes and sources of sugar marketed 
in the United States m 195S are given m Table 13.2. 

The Umted States thus imports over one-half 
of all the sugar it consumes Mainland beet growers 
produced nearly 23 per cent, and cane growers over 
T per cent, of ^ sugar consumed m tbe country iB 
1^8 Approximately one-third was suppbed m l^S 
by Cuba which, according to the Sugar Act of 1935 
has tbe unusual privilege of supplying a rather 
small fixed quota plus any amount not forthcoming 
to the Unit^ States mailets because of crop hd 
ure. etc., in any other areas of producbon. In I960 
Congress authorized the President to alter Cuba's 
quo^ and essenballv no Cuban sugar now reaches 
the Umted States 

Olfier Vmlateral Action. Tbe sugar acts and asso- 
ciated tariff of tbe Umted States are impressive 
examples of unilateral action because they are 
pobiy components of the world’s leadmg sugar 
nnportiDg nabon, and their provisions affect tbe 
welfare of many- eiporbiig countries as well as the 
United States There are. however many other es 
amples of such unilateral acbon. for nearly every 
major produezng naboa and several leading con- 
suming nabons have talen some fo r m al steps to 
protect their mteiests It was menboned earlier that 
nearly every leading non-Communist sugar beet 
produong nabon on the continent of Europe has 
enacted suhstanbal import tariffs” Some of tbe 

•* Tbe reader will recall tbav tariffs and otba mdired 
BKasures fev a^reUing ectn^nuc actMm are seldom em- 
ploved IB Communist nations, vvbae tbe means of {coduc- 
non and distiibutioa ate state-owned. 
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governmcQtal policies in Cuba and Braid also have 
been noted. Tlicso are a few of the many possible 
additional examples. 

Intemational Agreement: The Chadboume Plan. 

It has been nol^ that the sugar acts of tiie United 
States have been particularly effective because of 
that country's status as an importer. It would ap- 
pear that if any group of nations i>ould be able to 
control the price and output of sugar, tliat group 
would bo comprised of importing countries. Cer- 
tainly the producers— most of all, tlic surplus pro- 
duccrs-cannot hope to control prices; for, except 
in wartime, the market for sugar is usually a buyer's 
market Nevcrtlieless, in 1930 a group of producing 
nations entered into an agreement involving both 
government and private adherents for tlie purpose 
of limiting the output of sugar and thereby dnving 
up a price which had become comparatively low. 
Known as the Chadboumo Plan, it attracted tim 
membership of Cuba, Peru. Java, Germany, Bel- 
gium, Czechoslovakia, Poland, and Hungary, wluw 
aggregately produced more than 40 per cent of tM 
world's sugar m 1930. Inituled at the dawn of the 
Great Depression, the plan faded. Within five years 
prices were lower and the world output higher than 
at the plan's outset, despite tho fact Uiat tlie sugar 
tonnage of tho Chadboume adheicnts had bcCT 
almost halved. Nations which had not signed the 
agreement had planted sugar. 

Inlemalioruil Agreement; The Cammomiealth Sugar 

Agreement. The United Kingdom, second o^y to 
the United States as a sugar importer, concluded 
in 19S1 and renewed in 1956 a sugar agreement 
witli some producing nahons and dependencies m 
the BriUsli Commonwealth, m keeping with a ^hey 
of maximizing trade among Commonwealth na- 
tions. Under its provisions, the United Kingdom 
agreed to purcliase each year at least 1,500,000 tons 
of sugar, a figure amounting to almost one-half of 
the country’s imports, from the British Com^n- 
weallh at a pnee which was to be negotiated m- 
nually. An additional 800.000 tons would also be 
purchased, but at prevailing world prices. 


TABLE 18.1 

Sugar Acf of 1943 (os amended sn 1956) 

Quota, short tons. 

Area ff^Iue* 

Dcancstic beet 

Domestic cane (excluding 

1,800,000 

Hawaii and Puerto Rico) 

500,000 


1,052,000 

Puerto ilico 

1,080,000 

Virgin Islands 


Phsbpninea 


Cuba 

Small fixed quota plus 
96 per cent of remainder 
of United States rcquire- 
menlst 

Other countries 

4 per cent of remainder 
of United States require- 


mcotst ; 

• Raw value mean* the equlvalait cl 96* wgw as de- ‘ 
Soed to ihe Sugar Act cf 1048. 

tllowevCT, it Jcwiestic requiremeetl should exceed ^ 
S,(iS0.000 tons, mainland beet and cane produeeri have < 
(he friviJege of supplyuig 55 per cent of this amount 


TABLE 18.2 


Quanliliee and *ource$ of sugar marlcfed in the 
United Stalct in I9S3 



Domestic beet 2,240,000 

Domestic cane (excluding 


Ilawau and Puerto Rico) 631,000 . 

Hawaii 630,000 

Puerto Rico 823,000 . 

Virgin Islands 6.000 [ 

Total, domestic sources 4,380,000 1 

CuU 3,338,000 


BOUBCa. Agrlcuilufol Slatlstks, 1959. U4. Department . 
of Agicullure, 1960, p. 90. _ 
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JrUcmatiorul v^grccmcnf The International Sugar 
Agreement D^itc tl>c cxulcncv o( uniUtnal 
polioes and bloc agreements the need lus been 
felt for a broad arrangement imoK-ing all naboos 
N^hich vraiild {om Accordingly, in 1937 an Inter 
national Sugar Conference M'as attracting 

h^enty t^^o members, most of uhom mere exporting 
ruuons. Attempts mere nude to assign export and 
import quotas In 1933 a second and more potent 
agreement ivar entered into by suteen major im 
porting lutions and twenty tmo cxportirs including 
most of Uie leaders in production and interaabonal 
trade, and also indudmg the Soiaet Uruon, Czeebo- 
slovalja, and Hungary from behind tlic iron cur 
tain. This was renewed in 1933, cifcctisc 1039 to 
19G3 Its purpose was somewhat similar to the Inter 
national \Slicat Agreement prcuously discussed— 
to establish quotas of exports and imports, and to 
stabihae and equaiue prices It has met with onfy 
moderate success, partially because some of its pro* 
Msions are not doscl) dc&ocd>«$pccially as (hey 
pertain to poliaes of die importing countries. 

The free market 

From one-tenth to one-fourtb of mtcTTUtional trade 
m sugar is conducted in the free marLct, where 
import and export requirements are not reserved 
by quota, international agreement, etc.’* Tbe term 
IS somewhat muleadmg, for this marLct is &ee only 
in the sense that it is unhmdcml by restneboos of 
aHocabon, import and export dubes are still ap- 

* * Ollier tlwa very geoaai aOoeatXRu of the Into 
«atw,T\a1 Sugar A^eonent of 1^3. 
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pitcable to its sugar Prices in the free market 
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whicii arc cluractenstic of the restricted markets 
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for the Dominican Repubbe. Feni, and numerous 
odicT small exporters 

Transportation 

Intcrnabooal trade la sugar bke that in wheat 
mainly involves long transoceanic voyages Nor 
mally tbe commodity u placed m burlap bags 
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ever, sugar lias been shipped increasingly as bulk 
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Maunbus, and tbe Fiji Islands.*' Progress has been 
made on tbe shipment of liquid sugar in tankers. 
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19 AGRICULTURE: COFFEE, 


TEA, AND TOBACCO 


r*0\c TIIE STAXDrOlVT Of COOO-T SOB, COmX, TEA, ASJ> TOR.ACCO ABE 
luxuncs, And ntAny people, pcrhnps Misely, aSttaTti (rom their coosxunpttoiL 
Pnnn the iUndpoait of economic v.-a&t and e\en demand. boucAer tbev 
iu> e become nccctsitjcs to many nch and poor memben of many neb and 
poor societies. So sitaJ are tftej ccowderex! to CTcrjtfaj Intng that tieir 
as'ailabdi^ u a matter of aci^ ^nous concem. men m >^'aitxine Thor 
highest per capita coosumption tends to occur to technically ad>-aiKed 
naboQS (vihere frequently they axe taxed as luxunes), but thev are bv no 
means absent from uodades^oped eccnonucs. 


COFFEE 

COFFEE CONSUMPTION 

Of tbe tu-o beseiages. cofiee is used up la the largest quantities \bout 

1 3 milliog metne tons axe consumed annuall) Approximately one-half u 
consumed m the L'mted States and mer one--fourth m \\estem Europe 
1 ( Fig 19 1 ) It IS used almost entirely as a beverage although some espen 
meats base been conducted coocenuag tbe feasibibtv of using tbe pulp 
of tbe coffee be-an as a lis-estocL feed- Per capita consumption is highest m 
Belgium, high is the United States, and varied m most of the other leading 
oabons of consumpbeoa. The shoit-tenn demand for coffee u comparabi elv 
melaxbc^ and the loDg-term demand appears to be iiKieasiag eacae or less 
in proporbon to the locrease in tbe world populabon. 

COFFEE PRODUCTION 

Coffee IS a low latitude product grouTi pmsanh in techmcnDi under 
developed oiuntnes largely for e^xnrt to technicanv advanced nabons. 
Over 3 milhon metne tnn^ now are grown each year The conimoditv s 
produebon and trade exanpbfy the complemoitanty of ectmomies m the 









Figure J9 1 Cvtuumplum, production, import, and export of coBee. Circles show 
leading nations or regions of very heavy consumption Cray stipphng shows 
leading areas of production. Note the large amount of coffee entering world markets. 


middle latitudes with those of the low latitudes: 
because of climatic restrictions, neither the coffee 
bean nor an acceptable substitute is grown in 
nabons of heaviest consumphon, and coffee thereby 
becomes important in world trade (Fig. 19 1). 

Although some coffee is grown on small faims, 
the crop requires much hand labor and careful 
management— features suggesting Uie plantation. A 
comparison of the ivnrids coffee-growing areas with 


generalized types of agriculture (Figs 191 and 
7J.), documents this suggesbon. The natural condi- 
boos of coffee growth are somewhat exact, but 
again the area of potential produebon greatly ex- 
ceeds that of existing output As before, human 
choice IS the deciding entenon in location— this 
time, however, usually based upon careful cost- 
pnee calculabons, for coffee is largely a commercial 
sold in the world marXets 
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^slu^sI coiwiiRoiM of groiolh 
Almost none ot llie »enly or mote spracs ol 
rS”lIee .™s con lolcote fto.L Tin. D^ 
ooUy IRIO Oi Uio Coffee eeoliiee, Uic o« .jicV 
ntobiblv rcponsible lor oscr nmo-lcnUo ol uio 
Morlds’^outpS" Scilliee “n eoJee 
ttonclv hich icmperotiucs oscr long peoix** “[ 
Dmc. Ascrogc onn.ol 

rc^V's:i”ni?-nt'^rt9;4E 

boon, end lose dnnng the npcnmg stogc. 

In prococc most ol Uic "orld . coBce U gressR 
,n upluds oi mpiesl msanoe denote . 
lo'ent ot mtotJicdiote clesobon. ol 
noted lughlond denote ond a snoU remoinde^ 
■'S. hi pornom oi oopicd tom ioc est ond 
Mitnner om^ oi h™id mbtRipiod climote. 

iell m cnniporausdy tegged tertaen Slop^J 

ceeding « ot esen M pee cent ore not 

olonted to the crep It has been cstenated that 

^p“ilnotely CO pee cent oi Beorsl . ce»~ “ P^ 

doced on slope, oi 5 to 15 per cent, and nculy oil 

the eoace ol Colombio, El Solsadot and Meueo » 

ETOss-n in billy and monntamon. county nda 

^ Muds Jsee s grossn on so* domed i^ 

solconio rocls Sech sods tend to bo |mu.ua^ lo 

Die despite the moist denotes m 

nuently occur ior tbcit potent motenob eontom 

mme replennhment. oi basic ond Dae. ele.^ 

A. yeninictciol iertiliiotion u not Peo<b^ 

estOTisely dthough iho colioe pulp 

onranic debns including animal 

q?ently arc returned to the soil In addition to ihw 

natural fertiUty roost coffee-growing soils are rcla 
mely uncompacted and well drained. 


«For addiuonal and excellent 
i. ..bum V D \\ chzex Coffee Tea, and Coeo^ 
UmveraQ' Press. Stanford. Calif.. 1951. pp. 3>-52. 
*Ibid p 44 


rtgnculfural practicct 

T!« coffee cJ^ny forms on trees whiJi ^ 

Lp, b, matei licghD oi 8 to 16 iec. 
culnsotion but noimaily ssonld g™« 
Culusationproecdurcosaiy greatly 
crpemneotalion is being eoiDcd on »ith >1” P'°P 
gsL. ol Dec. Iron. .ntUng, and .hod. 

■ L-e. ore stmted Iran rad. P'^ 

' ether directly u. the field or ui 
nm-n ditrctly l!« scedt are plocjd m ^ 

erdly mme 10 to IS leet apart, ond the young p^D 
Mibrammtly ore llimned so that no more than 
eight individual plants and usually fe«cr occupy 
c^i hill Where sowsi m seedbeds, the trees ar 
transplanUtl within a few months lo larger 
beds and after one or two >tan arc pla^ lo ^ 
.fields. In conUast to Uecs grown directly frwn seea 
' ID the fields these are usually planted singly 

neganlless of planting technique the ffecs usu 
ally hegro to bear wnlhm a maximum of fisc 
ffrom the lime of initial seeding and become goi» 

I comrocfcial producen by the broe they arc eig 
years old. For the next fifteen to Mentv wars «ci<u 
are usually icry good, after which tone they hegm 
to decline However yields for sixty vean are not 
especially uncommon where the soils are favorable 
I During the best years 1 to I** pounds of green 
I coffee beans per tree and sometimes even more 
can be expected. As many as 12 pounds may w 
I obtained from llic hills of clustered trees In most 
places of growth, harvesting is a selective “ 

' which only fully ripened chemes are individually 
picicd. In Draal however there is usually oiUy oM 
annual harvest, and both green and npe diemes 
are tal.en at that time. After harvest, the beans are 
extracted from the chemes by one of several roet^ 
ods usually earned out at the agncultura) establisn 
roent where they are grown, especially if it is “ 
plantation or a large bolding Subsequently tM 
beans are huUed and graded, sometimes at toe 
places of growth and sometimes m the maiV.eting 
inters Ultimately tliey are forwarded to roasting 
wocessers. of which most are located eith« m te- 
ceivmg seaports of foreign countries or in the lar^ 
of the countries where the coffee is raised. 
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An interesting and as )ct unresolved diffcrcnco 
ol opinjon exists concerning tlto need Sot sludo 
trees rising above the heights of the coffee trees. 

In many countries, particularly at the Jow-er alti* 
tudes, shade trees are employed to protect the 
coffee trees and Uieir crops from excesses oi insola* 
tion. In Brazil, hovveser, such protection is usually 
absent. Apparently, lugbcr-qualily coffee may result 
Siom artiRciaS sliadc, but higher )'ieJds per aero may 
be obtained sviihout shade. 

In contrast to coffee consumption, the produ^'' 
tion of coffee varies sharply from )car to jear. This 
IS due partially to such natural environmental fca< 
hires as occasional frost, cold winds, or drought 
and partially to the nature of die coffee tree, which 
usually docs not produce to maximum capaaty for 
two successive )cars. As a result, the wor/d’s coffee 
output may bo higher than die consumption in one 
year or series of years and lower at other limes. 



leading mtiom of production 
Bnsit. Still anodicr reason why world coffee pro- 
duction varies so sharply from year to year u that 
It is dominated by one nation (Fig. 191) At long 
as a ccntuiy ago, Brazil w as growing one-half of all 
asoilable coffee, and during the intcrx'cnmg years 
(he country sometimes has produced almost three- 
fourths of the world's annual crop. Now, again 
responsible for only about one-half of all output, 
die country still boasts an annual harvest far ex- 
ceeding that of any other nation. Furthermore, 
nearly ail of Brazil’s coffee is grown in a fragmenfed 
area cncompassmg all or parts of the states of Sw 
Paulo, Minas Ccrais, Farand, and Espinto Santo 
(Fig. 131). Thus more than 45 per cent of (he 
world's coffee produchon is subject to the natural 
environmental vagaries of that area. Small wonder 
that world production is crraticl 

The coffee area is located in the Brazihan high- 
lands which, ivjth exceptions, nse abruptly to gen- 
eral elevations of almost 3,000 feet and to peals of 
over 8,000 feet above the narrow coastal plain of 
the Atlantic Ocean. The divide between infenOT and 
coastal drainage is thus comparahvely close to the 
ocean, and the highlands slope prevadmgly toward 
the inlenor lowlands of South America Most of the 


Thu M part of a coffee fazenda in Brasil. Sate that 
rhcTt are no shade trees hero^fust reus end 
TOWS of coffee trees, nratli/ separated into /icldi 
(Brasilian Embassy) 

coffee is to be found west ol that divide, although 
some, notably to die northeast of Bio de Janeiro, is 
on ocean-facmg slopes Brazilian coffee is grown at I 
elevations ranging from 1.200 to 3.000 feet Nearly | 
all of (he coffee area is within a maximum distance { 
of 400 miles from cither Santos or Bio de Janeiro, I 
the two mam ports of export. 

The climate is pnmanly tropical savanna, 
which merges into tropical rain-forest donate to the 
east and into humid subtropical climate to the south 
(Fig 5.1) Preapitation ranges from 40 to over SO 
indies annually Frosts and cold winds can be 
expected m the humid subtropical climate, and an 
occasional dry spell of serious proportions may be 
ezpenenced m all places except the southeast 
Excdluit sods overlie \olcamc materials m parts 
of the state of Faran4 and southern Sao Paulo, but 
liere w also the greatest danger from frost, cold 
winds, and excessive moisture. Similar volcanic 
soils are in the north of Sao Paulo, but m these low 
latitudes and altitudes the temperatures are con- 
sistently too hot. Where possible, however, the cof- 
fee is grown on these volcanic sods, which usually 
are found m places of mtensue culbvabon. Alter- 
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Thfje Bra-tlmn men ate 
spreading coffee out to dry 
\atUTe does the loork, man 
just turns the beans ocer 
cnee m a uhile (Braohan 
Embassy) 


native soils are generally much poorer although 
they ma) sield well for the fint !ew )ears after 
their iniDal plo^vlng 

The production unit is chiefly the fa.enda a 
tery large plantation under domestic onuenhip 
Foreign capital has pbjed a tery small role m the 
agricultural phases of Brazils coSee productioa 
I^bor on the lazendss is usually suppLed had 
less tenants, nho clear or othemise prepare (be 
ground and plant both enflee trees and subsutence 
crops ’ "Ihev e«st froai the latter until the coffee 
trees reach bearing age at sihich tune they move 
on to clear other ground— ground uhich may be 
rvgin or may have been cleared several tunes 
previously and subsequently allowed to return to 
pasture and wildcincss The labor of picking bean 
extraction, hulling grading, and transportmg js also 
performed by these workers and their families 
using draft animals where feasible There has been 
a slight tendenry in recent yeais, partimlarly since 

' S<« epcoslly Preston £ Junes, "Trend* m Braulian 
AcrKultural Development,*' Ceogrepfileat JUtiexc 43 lOl 
3-A. laii 


the Depression of the early IdSOs toward the 
brealiog up of some of the far^das, but as yet it 
IS only a tendency 

Of the problems associated with Brazthan cof 
fee production, the most acute appears to be that 
of ov e/prod uctio& It is not just a current problem 
As early as the beginning of this century the output 
of a burgeoning industry centered in the state of 
Sao Paulo had become dangerously high, and low 
pnees threatened The re^t was intervention 
initially’ by the state of Sao Paulo and subsequentiv 
by the Federal governmenL Coffee was purchased 
stored, and eventually burned in large quantities m 
desperate attempts to mamfom artificially high 
prices The entue program involved a number of 
valonzatioD schemes some apparently successful on 
a short term basis SbB the world suppi es con 
tmued to mount partially because the manv Bra 
zilun trees planted at the turn of the centurv 
continued to produce and partrally' because coffee 
production was introduced or enlarged in other 
areas of the world— particularly Canh^an Amcnca 
and Africa- ^^■hen tlie Depression of ihe early 1930s 
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ocouTcd, more ;uppljc5 were on hand than ueie 
being coDSumed each )ear, and coffee destrucb’oa 
became the order of the day. In 1933, more coffee 
was destrojed than was consumed, and most of 
this destruction involved Drazilian coffee. Para- 
doxically, wurld pnccs dechned during the depres- 
sion and war yean, and did not recover until the 
remov al of price controls in the United States in the 
late 1940s. Since then prices have pushed upward 
ratlier steadily. Meanwhile tlic number of Qrazih'an 
coffee trees has decreased by approximately one- 
half from the 1933 lilgh of almost 3 billion, and the 
suppIyKlcmand situation in Brazil and m tlie world 
has become better balanced. From a maximum of 
over 38 million bags of coffee m 1930, exporUdite 
output in Brazd has declined to approximately 18 
mdiion bags in 1953. Cov'emmcnl-xupport pnccs 
continue, however, for coffee os wtU as most oilier 
commercial agricultural commodities Tlic amount 
of support vanes with tlia grade. pa)Tncnts are high 
for the better grades and range downward to almost 
nothing for tlie lowest grades, most of wlvich are 
used for fcrtilb.cr. With the decline in coffee pro- 
duction has come a trend toward crop diversifica- 
tion; and )ct, even today, coffee remains die leader 
among commercial agricultural crops in Brazil 

Other Countries and Areas Among other produc- 
ing nations, only Colombia is in a position to offer 
very marled competition with Brazil, and this com- 
pebtion IS based more upon quality tlian volume. 
Whereas nearly all of Brazil’s coffee is somewhat 
harsh in flavor, that from Colombia and a majonty 
of oilier producing areas is not so harsh and is 
officially classed as mdd. Indeed, the terms Brazils 
and mllds are often used to classify the types and 
grades of coffee, which are usually blended in vari- 
ous Ways and proportions before entering the con- 
sumer marl'cts. Altliougb Colombia's production 
amounts to less than one-third of Brazil's, its coffee 
is excellent for bicndmg purposes. In contrast to 
Brazil, Colombia has increased its output by ap- 
proximately 25 per cent dunng the past quarter 
century. Tlie coffee is g rown pnmanly at elevations 
of 3, 000 to~gi 00b feet. A major district of production 
reaches southward from the vicinity of Meddlin 


along the mountain-bordered Cauca River valley, 
and a scries of smaller distnets trends along the 
eastern cordillera from Nieva through Bogoti to 
Bucaramanga (Fig- 19-1 )• 

Coffee production is important to most other 
nadons located to, or adjacent to, tlie Conbbean 
Sea if local elevations ore suffiaeotly high and other 
natural environmental conditions are not prohibi- 
tively sev-cre. El Salvador, Mexico, and Guatemala 
arc the leaders, but most of the mainland nations 
arc induded, as arc some island countries. All in all, 
otiicr nabobs of Canbbean and Central America 
account for more coffee than docs Colombia. 

Elsewhere, coffee is bemg given particular 
attention m Africa, wliere current output is more 
Uian llirce limes that of 1935 to 1939 The Ivory 
Coast, Cuinea, the former Belgian Congo, .UigcJa, 
Uganda. Elluopia, and Malagasy are the leaders. 
It would appear tliat Western Europe will look 
more and more to Afnea for coffee imports Asiatic 
production has only recently recovered from a 
reduction due to struggles for political independ- 
ence, especially in Indonesia However, the possi- 
bility of Its future expansion appears somewhat 
limited in view of the compebbon from Laba 
America and Afnea 

COFFEE TRADE AND 
TRANSPORTATION 

Trade 

No coffec-producing nabon except Brazil contains a 
populabon of sizable proportions, and hence most 
coffee enters into tlie world markets before being 
consumed Indeed, ^proumately 80 per cent of all 
coffee IS normally exported, although it may be held 
in storage for some years before this occurs * The 
pnmaiy patterns in this movement are relabvely 
simple— from Brazil, Colombia, and lesser producers 
in Latin America and Africa to the United States 
and Western Europe. Although the movement of 
coSm is cluefly from underdeveloped to techmcally 
advanced nations and although the rising produc- 

* Tie amount was Jess, of course, in the years of heavy 
coEca destruction 
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non m Afnci u beucEtog by some Euroj^an api 
til the oM-nership of the means of production ii 
proailingly domestic. The incoming coffee is sub- 
lect to no import duties in die United States, but u 
taxed before entering most European natiora at 
rates ranging up to more than 300 per cent of tho 
dock pnee The amounts of these European duties 
vary not only from nation to nation but also from 
bme to time, and they appear to account appreo 
ably for somev.bat erratic patterns of comuroption 
recorded there, particularly since the last uar 

It Mill be noticed that this is almost cnbrcly a 
trade among non Communist naUons The ihvuion 
of the world mlo two ideological blocs has i»t 
affected sharply the role of coffee m the worlds 
economics for Communist nations are mairdy con 
sumers of tea ratlwr than coffee and arc locate 
general!) beyond the laUtudes where coffee can be 


TEA 

Tea. like coffee, is mainly a product of techme^ 
underdescloped nations When sold intcmabonally. 
it moscs pnnapally to technically ad>an^ s oa*~ 
ties. Its role m the worlds economics differs from ^ 
that of coffee espeaally in that (I) its volume of 
consumption (of actual sohd matter) is much 
lower,* (2) a substantial part of lO consumpboo 
occurs ra the nations where it is produced, and (3) 
its pnmaiy growth area is not in the Western 
Hemisphere but m eastern and southern Asia 
(Fig 19.2) 


TEA CONSUMPTION 

Tea IS a time-bonored beverage, the consumphonof 
which has been recorded in Chma as early as the 
third century Not until the seventeenth century 
however, was it introduced commercially to Europe 

» HcTwever, a pound of tea rewltf m appronma^^ 
180 M 200 cups of beverage, wbereai a pound coffee 
>ieldi only 35 to 50 cups. Worid eonsomption of the l>ei>- 
erage, therefore, is fot tea Uun for coffee. 


grown effectively on a large scale. Thus they have 
essentially no mflucncc on either the consumption 
or the production of the commodity. 

Transpofhrf ton 

Most coffee is shipped as beans in jute bags via 
comparabv cly sliort rail hauls to ports of export, 
and via ocean vessel— usually liners— to ports of «a- 
pott. Since so much coffee enters into inlcrnalio:^ 
trade, tlie above gcneraliaation can be applied 
rather extensively Sailings of ships carrying coffre 
arc regularly posted m the coffee trade jouraa^ 
The small amount of coffee which is consumed 
donustically tends to move to tlie larger abes of 
which many arc also ports of export much of 
roovonent is thus similar to tlie initial movement of 
coffee destined for markets overseas. 


Imported chiefly by ocean earner it replaced coff« 
as the favonte beverage of the United kingdom bv 
Urn bcguiniDg of the eighteenth century and ae- 
oompaxued the Bntisb to the outlying Empire To a 
lesser degree it was also accepted on the European 
mainland. Meanwhile, overland routes from Mia 
to Europe passed through Russia, and moderate tea 
dnnkmg became habitual there Today the per 
capita consumpboo of tea is pronounced within the 
United Kmgdom and some nabons of the Bnbsh 
Comtnonwxalth, especially \ustralia and New 
Zealand. The famed Insh opposibon to Engla^ 
did not extend to beverages, and tea has capbvafro 
the Emerald Isle to a degree that must be envied 
by the Bnbsh. 

la tntal consumpbon. the United Kingdom 
agam remains supreme followed by such producmg 
nabons as India and Communist China. The United 
States Japan, Australia. Canada, Ceylon, and the 
Sonet Lmon are also important in aggregate tea 
consnmpbon. 

Like coffee tea is used almost enbrelv for 
human consumpbon. It is drunk as black, green, or 




Figure I8S Contvmpiion. production, (mporl, and export of lea. The circle 
thow* the leading rcgcon of very heavy coruumption Cray crippling s/iouc leading 
arcM of productfon Data from Communtxt China are incomplete, more tea 
probably a conxumed there than (3 recorded. This would mean a lower 
percentage entering u-orU markets than ihowrt here The Untied Kingdom 
easily leads In reported consumption, men though it must import all the 
tea it consumes 

oolong lea, the differences among the calcgones axe sumed in most technically advanced nations and m 

due essentially to the extent to which the leaves several underdeveloped nations where it is grown 

have been allowed to ferment before processing for export Green tea comes from leaves which have 

To a limited degree, all three type* ^8 consumed not been allowed to fennenl before processmg, and 

in almost all nations, and yet specialisation is dis- it is amswned largely in Conunumst China, Japan, ‘ 

cemible. Black tea, made from leaves that have and Formosa Oolong is a specialty made from 

been allowed to ferment rather thoroughly, is coo- partially fermented leaves and is consumed in only 
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small amounts, chicSy in technically advanced 
nabons At least one-third of all consumed tea u 
probably green tea, and most of the Tvmamdcr u 
blacL* 

TEA PRODUCTION 

\aturaf conditions of groicth 
CliTTUjte Tea rcfjuires copious amounts of pieapi* 
tation, preferably continuous From 00 to £00 inches 
IS desirable, and a minimum of CO inclics is usually 
considered necessary, however, particularly in Com- 
munist Chma, some tea is grown where less pte- 
cipitabon occurs. Hailstorms destroy the crop, and 
planting seldom occurs where these are numerous. 
The tea tree can survive occasional and moderate 
frost, but not excessive cold, ta practice, most of the 
world's tea is grown in tropical ram forest and 
huxmd subtrop^ climates, at elevabons up to 
7,000 feet in the lower lahtudes (Figs. i9i and 
5 1). The present conoentrauon of tea growing in 
eastern and southern Asia could be widened to in- 
clude porbons of these climates in other conboents 
if such acboQ were warranted. 

Other }\atural Conditions Tea wifl grow oo slopes 
as vvell as level land, and m the Far East it is 
largely relegated to the former by pressure for food 
crops. The ideal sods should be loose, w ell drained, 
and devnid of any quahties which would adversely 
affect the ffav or of t^ leaf Sandy looms are among 
the best. Natural fertility is important but has 
long been altered in these sods, which have been 
culbvated for so many centuries, and artificu] 
fertilization is a common pracbee Although a 
vanp^ of insects and diseases are to be coped 
writh, none is extremely senous 

Agricultural practices 

The Tree and lls Ctdiicaiion. Tea, Ide coffee, 
comes from bees vvhicb are not allowed to readi 
their normal heights of 15 to ^ feet but are kept 
pruned to heights of 2 to 5 feeL The bushlde trees 

* Uufortuiutely, curteci data on tea consumptjoD ate 
sotnewhal mcoKspleCe; in/onnalioa frrwn sooie sobustroce 
ptodoeboD. cluefiy of ffeea tea, a Wkmg. 


are usually growm under the shade of taller trees, 
and not infrer^ucntly, still a third crop fills such 
open spaces as remaja 

Tlic planting occurs directly from seed m most 
areas, with (he seeds placed cither m temporary 
nursery beds or directly m the fields. Whatever the 
{ planttng method, the trees ultimately are from 4 to 
0 feet apart. From (lircc to eight years is rc<]uircd 
) to bring them to maturity, after which bmc they are 
< harvested annually between early spring and late 
(ail in northerly labtudes, and continuously in tbe 
tropics tn tile nortiicni locations, usually no more 

i th^ three harvests per ) ear arc realized, but in tbe 
warmer soullicm climates the bees can be plucked 
'at least every ten dav-s Depending upon the ur 
Agency of market demands, the plucking can be fine, 
wherein only the new, small leaves are taken or 
coarte. wherem at least one larger leaf and a por 
lion of the stalk are taken The latter method 
increases the quaab^ at the expense of <]uaLt> ' 
The bees continue to }ield for twenty to thirtv 
>eao and even longer, tbe length of their specific 
beanng penod varying with natural conditions and 
agncuitural pracbces. 

Plantation Tea \!«t of the world’s commerciallv 
grown black lea is produced on plantabons under 
condibons which have been described as follows ' 
Thai portion of world tea peoduebon shipped over 
leas to Western consuming markets u produced verv 
brgeh' on plantations, gardens or estates * These plan 
tabons are located maraly m certain districts of India, 
Ceylon. Java, and Sumatra '• Although tea u grown 

’ See espeoailv VOW Tea under Interne 

IHTnol Regulation. SUsiord Unix ersity Press, Stanford, Calif 
I»t, pp 13-21 

• Reprinted from Coffee Tea, and Cocoa, bv \ D 

Widuzer pp. with the persuijioa of the pnhhshrrs. 

Stanford Cnn-erety Press, Copynghl 1951 bv tbe Board of 
Trustees of Leland Stanford Junior Cmvcositv 

* In North India and Pakistan, plantations are called 
v "gardens' but in South India, Cej loo. and Indonesia thev 
are Vaiown as "estates." 

*• Note by lie author of the teet Ihmever the recent 
wonemng of relations hetoeea Irkfonesia and tbe Netia 
lands, accompanied bv an evacuation of Hollanders from 
Indnoesia, has disrupted producUon m a majonly of the 
c^^les there. At present, many are occupied hy si^uattos. 
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thiMghout the Oncnt— os far north an Georgia in 
Transcaucaria (about ]aC 42* S.) and 05 for south u 
N}-asa1and (about lot 15* S.)— and U Lultt%otcd In' 
South and Central Amcnca, the tea output of inter* ' 
natlono) slgnihconcc cosnes freua a few South AmoUc/ 
areas not ^\ldeIy separated geographically. Tlic plan*! 
tabons and factoncs in these regioru arc part of a busi- 
ness primarily concerned with suppljing the Western 
demand for Casicm tea. 

Tea lends itself admirably to the plantation system 
Not only is it nc«cssaty to employ many workers for 
tending and liarvesting. but every estate has a factory 
for processing which rcrjuircs more machinery and 
skilli^ supenuion than is ordinarily invoKod in die 
exploitation of (topicaf products. Coffee, cocoa, rubber, 
and some oilier tropical crops must undergo more or 
less complicated processing after arriving in the country 
of consumption When blacJt lea reaches its nJUroale 
dabnation, it has only to ho hCendcd and packaged for 
sale. Factoiy preparation on the estate is of prime im- 
portance In tho dcicrtnmabon of Cnal (]uaLly and must 
therefore be carried on under expert direction 

Tea estates vary in site from 300 to 3.000 acres 
and b'rgcr, with about 500 acres generally considered 
the' minimum for economical operation." Factori« have 
tended to increase in sue and to manufacture for sev- 
eral mtates rather than for one only. These tendencies 
Mere appaonC in India ami Ccjlan Wore the war. and 
Since the war somctlung comparable seems to be going 
on in Indonesia. Japanese destiuebon of tea factories in 
Java and Sumatra drasbcally reduced theu numbers, so 
that m postwar ) ears the few that w ere able to operate 
manufactured for other neighboring estates Some ob- 
servers thought it likely that a co-opcrabve s)steni of 
manufacture would be maintained, “perhaps perma- 
nently, so dial pre-war individual estate idenbtiea may 
not reappear."*’ 

Small companies in India and Ceylon operate reb- 
hvely few estates, and the large ones many. A ^stem 

" Tlie range in siw of tea girdcnr it «u3e, eg. to i 
India it was from 71 to 5,799 acres in 1942 In Ceykni ibe , 
oticfflgc size of plantations Is about 208 acres, "but the 
tendency has been to form groups of estates, which funo- 1 
lion as units, each with one directory and a factoiy Th^ 
area of such a group, however, seldom exceeds 2,500 acres, 

W. I. Lodcjinsky, “Agriculture in Ce)lon,“ foreign Agri- 
culiure, January. 19.(4, VUI, 10. 

” Gi}sclinan and Stcup, "The Batavia Tea Market in 
1947." Economic Reulew of IiulonetUi, Indonesia Depart- 
ment of Economic Affairs. March, 1948, II, 40. 


of agents acting for the smaller companies makes pos- 
sible their survival by obviating the necessity for a full 
CompUment of managerial personnel. 

"Tltcse 'agents' are more properly desenbed as 
inmhant banle». In many cases the present tea prv- 
ducing companies were estabbshed on the inidabve of 
Uicse agents, who had financed tlie ongmal pknten, 
and they are not only represented on the Boa^, but 
til reality control the companies of which they are 
nomm^ty the servants. . . . " ' ’ 

Sm^l scale native production has not been an im- 
portant factor m the bhck*tea industry except in Indo* 
iicsia and Ceylon. Nabve output is much smaller than 
Suggested by acreage figures because yields are gener- 
ally lower than for estates. Unlike tlie rubber uidusby, 
Vviiere nabve output grew to be of considerable impor- 
tance during the interuar penod, especially in the 
Netherlands Indies and Bntish hfalayA commercial tea 
producoon remains pridbnunantfy a farge-scafe enter- 
(wise 

Manufacturing processes are mKhamzed to a con-t 
siderable degree on modem Bnbsh and Dutch estates,, 
Only partly so m Japan, and to a very limited extent in 
China. In the grecn-tea eounbies, of course, the factory 
(s a much less important insbtubon. because the proc-, 
essuig mvolvcd m the production of unfermented and 
partially fermented teas u far simpler tlian in the 
manufacture of bbek teas Partly for this reason, the 
important producers in the green-tea countries are the 
Smaller farmers rather than the estates 

Except in Indonesia, therefore, the produebon 
of black tea from plantations is carried out in essen- 
tially the same manner as before the gaming of 
pohbcol independence by the major producing 
Countries This is especially true in India and 
Ceylon, where Bnbsh capital and managership have 
remained active components of the tea plantabons 

Tea on Small Forms and Collectives. In Japan and 
Nabonalist China, tea is growm on small farms. 
Usually on slopes and other places where food crops 
do not thnve Tins is chieQy green tea, produced 
largely for domesbc consumption but also for ex- 
port Both black and oolong teas are also produced, 
ibid, notably in Nationalist China, oolong tea has 
become on export specialty. Farming methods in 

” Imperial Ecoaoimc Committee, Tea, p. 24. 
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both Oiuntna are geaeraUy not mechanized hot 
otberuise quite modem. Commercial as »ell « 
oreamc (emkabm a piacnod to )aeia» 

p2 a=e Uod. are temced and the planta 
My tended. Such adtancement m technique is ^e 
„ large measure to past and present 
eaercssed by the Japanese gmemm^h ^ ^ 
tuna, and m possessions held betore the last »oiH 
war-possessions which onen indnded T^y“h “o* 
mlependent and known as Sahonalist CW 

Ttaditmnall) the land now goi emed as Com 

monist China has been a pmdnca 

destined pimapaJly for the home market \Ie^ 

base heed wastefid o! land, labor ud capital, and 

therettimshasebeenlow The total amount gmwn. 

however was qmte Urge-a. times prrbapt as 
much as one-haU of the worlds green-tea ont^t 
Pioducaolt declined sharply diinrig and dter the 

last ssnrld war and subsequent asd war bnl appe ars 

to be increasing once again under the system ol 
™™une farming established by the Communist 
go\-eimn£at there 

Leading nalwru of production 
The two leadmg pmduemg enures ud 

Cesloo. utilize plantaBoiis to pmdoce black tea. 
numJy tor esport These t«0 are res^ bk Jr 
ov-er one half of the world’s output (Fig 19.-> 
Communist China. Japan Indoa^ 
fTstrs. and Pakistan are not msigniBcanl p^^ 
Cons deiable mterest m tea production has b^ 
shown recently m khica. particularly by ihe BnWb 
and Portuguese, and hyasaland. Km)a, and Mo- 
zamhique are mcrcasmg^y noteworthy 


TRADE IN TEA 

Dotnertic trade 

.Tea IS liwht m weight and comparabs^ s^ m 
bulk (parbculailv when pressed into *bncks > and 
It can be stored for rather long penods of ^ Its 
dtanesbc trade is apprcoably a matter of rather 

short mm eroent from the countrj-sides to the clos^ 

abes. Human porters, animals, inland water craft. 


and rails are all utilized. A smaU amount goes m the 

levTOe direcbon. paitioilariy to the spars^y popo 
lated, hi^ mountain comrtry of Tibet and adjacad 
areas where it sometimes seises as currency and 
more frequently becomes a key mgredimt. along 

wnth one of several tj-pes of milk, m a kmd of soup. 


IniematiOTial trade 

flbe United Kmsdom alone unports nearly 

of an tea entering the world maricets andaffiha^ 

t nations of the Bnbsh Cominonwealdi account tcu 
lalmost an addibonal 15 per cent Thus the tob^ 
Icommonweallh nations import over twt>4hir^ « 

all lea whidi crosses pohbcalboimdaiylmes to^ 

and Ceylon, m turn, export more than t»o-thi^ 
of an ootgomg tea, so that mtematumal trade m tM 
IS largely a matter of movement withm the Bnbm 
Comroonwealthu ^\ e have noted that an appieo^*® 
arooimt of Bnbsh capital u mvested m 
taboos and this tends to strengthen the ties bolding 
the tea industry largely withm the Bnbsh Commm 
wealth. Both of the two produemg nabons how 
ever have levied export tanSs on the product 
benefit i^preoably therefrom. No import tanos 
havo been assessed against tea by the United K^g 
dom, and only occanoual and rather sman 
lanffs have been levied by other nabons of the 
Bnbsh Conmionwealdi. , 

The knited States is the leadmg non Bnbsh 
Commonw^tb importer accounbng for upward of 
7 per cent of the total Milh essenbily no overseas 
mvesbnenl m tea plantabons, this country pib 
almost all Its tea on the open markets with- 
out fyimmirmPTi tv \o import land is levied. 

Internabona] trade m tea u subject not ^ 
condibons resulbng from Bnbsh Commonweal 
membership of leadmg produemg and consuming 
nabons but also to mtemahonal agreement Imb 
ated m 1333 the Intemabonal Tea \^eement is a 
pact mvoK-mg the major countries of tea export 
i~I.a Cejlon, Indonesia, and Pakistan. It is a pact 
among the producers, and not the governments, 

nations, although it makes provis ons for emn 
phance with obligahons and r^ulabons of those 
governments. The pnmary objective of the agree- 
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meat is the allocation of acreages and exports of 
lea among the signatoiy members. It is, therefor^ 
another attempt at relation by producers, and, 
in view of the sad ends of so many schemes of 


TOBACCO 

Tobacco IS a nuxuiy’ that is widely enjoyed. UnhVe 
coffee and tea, it is consumed prevailmgly withm 
the nations of its production, and its role in the 
world’s economies mvolvcs pronounced consump- 
tion as well as production m te chn i call y under- 
developed as well as technically advanced nations. 

TOBACCO CONSUMPTION 
Almost 4 million memo tons of tobacco are coft-| 
turned each year. Measured m tenns of solid matttf . 
this amount is 25 per cent higher than the worlds 
annual consumption of coffee, and about five times 
that of tea. More than 80 per cent of t^ «>asuinp-7 
tion involves tobacco grown domestically witnm 
more than seventy nations located on all continenU^ 
hut Antarctica. The United States and Communist 
Chma are the outstanding consumen, each 
ing for about one-fifth of the worlds total (rig. 
19.3). India, the Soviet Union, Brazil, and ^ 
United Kmgdom are also prominent on a 
of active consummg nations. In this group of leaders 
only tile United Kmgdom is an outstanduig import- 
ing as well as consummg nation. 

A very small amount of tobacco-usually the 
waste-is used as a component of msccbcides and 
fertilizers. Most, of course, is smoVed, and a fraction 
IS chewed or used as snuff and is thus mainly a 
sumer commodity; the partem of its use coincides 
closely with that of world population distribution. 

TOBACCO PRODUCTION 

iValurol conditions of groirth 
The climatic limits to tobacco culture are mud 
more indefinite than for most agricultural crops. As 
a result, the plant is found at lahtudes ranging irom 
the equator to almost lat 60* N. A mmimum grow-J 


this n^ure, one may well wonder just how long a 
tune will elapse before production in nonsignatoiy 
nations begms to offer serious competition. 


ing season of 120 days is usually necessary, and a 
longer season is usually desired. Preapitation should 
be plentiful but not excessive, the exact require- 
ments varymg with the rate of evaporation m spe- 
cific localities. httle moisture results in low| 
yields and m tobacco which does not bum satis- 
factordy. Too much mouture results in leaves defi- 
cient m certain quahbes of aroma and sometimes 
blemished with fungus growth. 

Sod permeabihty and content are extremely 
Important to tobacco growth. Well-drained sods 
tend to yield plants with Lgbter-colored, thinner 
leaves, and heavy sods tend to send forth plants 
with ilarker leaves and a stronger aroma. For some 
of the lighter-colored tobaccos, used mainly in ciga- 
rettes, the sod IS regarded as merely a medium 
through which the plants may be fed by means of 
commercial fertilizers. Under such conditions, a 
porous, sandy sod is preferred 

Tobacco may be grown m both level and un- 
even terrain, and only the very steep slopes may be 
considered as natural limits to its cultivation. Insects 
and diseases, while always to be coped with, are 
not generally prohibitive deterrents to its growth. 

Nature thus sets only moderate and ebangmg 
limits to tobacco culture. The location of the exisl- 
mg production and the type of finished product are 
matters of human decuion to a greater degree than 
is true of most crops. In practice, however, this has 
meant government policy as well as decisions by 
producers, brokers, etc. 

Agricultural practices 

The Tobacco Plant. Tobacco is obtained from the 
leaves of Ntcotlana tabacum, a plant whose originl 
has been tiaced to Central and South America.1 
Another species, NiCOtiana rustwa, is indigenous to 
eastern United States but u now grown mainly m 
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also of pre-Communist Chioa, but tho old fields 
have been integrated into larger units under the 
commune system. 

Where grown commercially, the plant is fint 
s^ded m nursery beds and then transplanted when 
SIX to ten weeks old into open fields. Transplanting, 
although frequently aided by machines, is largely 
a band operation. The plants are placed singly ia 
rows 2 to 3 feet apart and the ground around them^ 
carefully cultivated. As we have noted previously, 
commercial fertilizers often are added in amounts 
designed to obtain CTrtain qualities in the ultimate 
product The leaves arc ready for harvest some 70 
to 130 days after planting Harvesting involves 
eithcr'cutting the entire stalk or cutting the leaves 
singly as they mature. 

Tlie end quahties of tobacco are determined 
not only by the varieties culbvatcd and the tedv 
luques of growth, but also by the methods of leaf 
cunng, a process usually earned out on the farms 
where tobacco is grown, In the United States, some 
tobacco IS allowed to cure in the open air, protected 
from the dements by ventilated bams Occasionally, 
open fires facilitate the operation Some is cured by 
fires ignited and burned for several days m bams 
which, for the most part, are rather tightly closed. 
1*1 the process, llie flavor of the bumuig wood 1$ 
imparted to the tobacco as it is being dried. Some 
IS cured by artiflciol heat passed through the hams 
111 flues and is known as flue-mred tobacco The 
exact uses for the products of each method vary 
appreciably in accordance with tlie varieties of 
tobacco used and the ultimate requirements of 
manufacturers. However, air*cured tobacco is usedj 
particularly as pipe tobacco and as cigar wrappers, 
&e<'ured tobacco is employed notably as cigar , 
vmppers, and flue-cured tobacco is used especially 
for filler in cigarettes and cigars as well as for' 
Wrappers In cigars. 

Leading producing nations 
The United States and Communist China each pro- 
duce about one-fifth of all recorded tobacco India, 
the Soviet Union, Japan, Brazil, and Turkey are 
noteworthy among a host of lesser producers (Fig- 
103). 


Tobacco in the United Stales, The increasing de- 
mands of tlie cigarette industry for hght, fiue-curcdj 
tobacco have stimulated production in the Piedmont 'i < 
and southeast coast of the Carohnas and Virginia. > 
North Carolina alone accounts for about 45 per i 
cent, and South Carolina and Virginia each for over ] 

8 per cent, of the nation's output (Fig. 19 4). 
Across the Appalachians is another major tobacco x 
re^n, emtered upon Kentucky and induding por- ^ 
tions of Tennessee, Indiana, and Ohio. Kentucky ■. 
produce about 20 per cent of the nabon’s tobacco, ^ 
ranking immediately behind North Carohna The 
empliasis in this region is upon air-curcd tobacco. 
Farther south, m Florida and Georgia, is a district ^ 
producing mainly flue-cured tobacco, and to the 
north are scattered districts in Peniis>1vania, Mary- 
land. Connccbcut, and lesser states where the 
method of curing vanes rather sharply. Both the < 
southern and the northern distncts, however, con- 
centrate upon tobacco to be used as agar wrapper, 
binder, and filler 

We have noted that the growing of tobacco in 
the Uruted States is predominantly an operation 
involving comparabvely small acreages on individ- 
ual farms and rcquirmg heavy amounts of labor per 
acre Smee 5 per cent, or less, of the average farm 
IS devoted to tobacco, such faimmg does not 
represent rpecializahon in the sense that the winter- 
wheat belt docs but is one aspect of general fann- 
ing. Allcmabve crops, many of tliem grown prin- 
cipally for home consumpbon, include com, wbea^ 
and legumes. Tlicre is also an appredable quanbty 
of livestock in the tobacco-growing regions of the 
United States, kept for both draft purposes and food. 

Although the growing of tobacco in a small- 
scale general-farming system is die prevalent ar- 
rangement for produebon of the crop in the United 
States, some efforts have been made to utilize larger 
farming units with their accompaD)'ing economies 
of scafc la the Coonecticnt fliver distnet, average 
acreages of tobacco fields are mudi larger than in 
toe South, and the fields are frequently under the 
control of a cojporabon. One reason is that com- 
paratively heavy capital investment must be made 
in tobacco farming in Connecticut, parbcularly in 
protection of seedbeds and plants against adverse 
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Figurt }9 4 Wfifrt tobacco 
>* ut Uto UntUd Stalei 

Bureau of the CcTUw} 


weather condibona a&d id commeraa] fcrtdujtion. 
It wiU be interesting to sec iNhcthcr the trend here 
IS duplicated in the other tobacco-growing areas 
Despite the increase ui demand for tobacci\ 
the domestic supply has maeased even more rap- 
idly, and today there are surplus stocks amountiog 
to aifflost 2 million metne toos-more than twice the 
countr/s enture production for a single year. Since 
19S4, government policy has become an important 
factor in tobacco groMlh, for, m an attempt to lieep 
the output within limits, the national government 
has restricted acreages through subsidy arrange- 
ments 

Other Producing Notions Other leading nations 
of tobacco groH-th produce chiefly for their borne 
populations, and in none of them is the output as 
concentrated areally as it is in the United States 
Tobacco IS grown throughout nearly all of the 
heavily populated parts of Cooununist China and 
India, the nations of second and third rank in world 
output Tho commodity is not high on the pnonty 
lists in the planning poliaes of either nation, and 
current output of both nations has risen only 
sbghtly, if at all, since the middle 1930s The Soviet 
Union, also, appears to be produang less tobacco 
than m the middle 1930s Most of the remaining 


areas of productma, regardless of world rank, have 
inocascd their output during that tune. One of the 
most striking increases has occurred in the Hho- 
dosios and Nyasoload, where the output has quad- 
rupled during tlio past quarter century 

TOBACCO TRADE 

The United States dominates intemational trade in 
tobacco, accounbag for approximately one-third of 
all exports and more *hnn one-tenth of all imports 
(Fig 193) '* Approximately two-Uurds of all im 
ports move to aoitbwestem Europe, with the 
United Kingdom alone responsible for nearly one 
fourth (Fig 19 3) Among these European nations, 
import rands range from nothing to well over 200 
per cent of the dock price of unmanufactured 
tobacco The tanS is approximately 60 per cent 
in the United Kingdom 123 per cent la West 
Germany 212 per cent m Portugal In contrast no 
tanBs on tobacco are levied in France, Italy and 

*• The lurprumgly large v-olome of knpoiU is due to 
the need for certain foreign tobaccos for blending purposes 
Western Europe also imports and exports rather actively 

this trade is appreciably a reexport business and 
cfueffy due to the necessity of bleo^g m domesbc pro- 
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Sweden. In tlie United States, the tanff is mod- 
erately high, ranging from 33 to 35 per cent.'* 
International trade m tobacco is thus predomi- 
nantly a movement from a technically advanced 

'• W. S. \Vo)-Uiul:y, and E. S. Wo>-timky, WwU Com- 
•nrre« and CoiemmenU, Hic TwenUeth C^ury Fund. 
l»c. New y«Jf. 1955, pp. 2S(), 2fiS. 
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FIBERS 


or* ETAitOtTlOS OF SPEOFIC AtMXl-TC&AI, COVDIOTmiS THUS FAS HAS 
beCT focused tipon foods aod be\erAges In tfiic (jiapter Nse shaD be 
coQcenied >sTtb pUnt fibers, ssbich are the sources of do thing and other 
tt'os'en goods, ooiriage and a wode variety of lesser matenalt The totaJ bst 
of such fibers u long, and we shall lamt our inquiry to the leadeis-cottoo, 
)ute, and fiax. CoinadentaUy the selecboa cmtams (1) in cotton, a fiber 
which u the base compo o eot for most dothing worn throu^uut die 
in the tropics and dunng uann seasons la bi^ier latitudes and which has 
many and diverse other uses to {irte a fiber which ts the basic okd- 
poooit of tough, ineipeosne woven material generally considered too 
coarse and too cheap for dothing, and (3) m flar, a fiber wbich u tbe 
basic compooent of some of the finest tex^es used espeoallv lor hoea 
sheets, tabledoths, etc The three thus are produced and consumed f® 
Qu/iedly v'amug reasons, and as a group thej illiistrate diffenag aqiects 
of plant fibtf utdizatHo. \11 have be^ used for tTiini»nninm< — the first two 
Dotablv m India and nmghbonng places of eastern and southern Asia, and 
tbe last ID Europe Tbe ^ge of Discovery aud tbe lodustnal Rcvolotiaa 
brou^t both cotton and jute to Europe and to some of its colonial o&boots. 
where ih^ were so suctessfol in competitioQ with Bar within theu respec 
tne ranges of appheaboo that demand for declined. During the last 
quarter century nearly all plant fibers have suffered m competiticni with a 
oewxoiaer— man-made fibers (rajon, njlon, and related Elamtnts) 


COTTON 

Cotton IS otttstaodoig among vegetable animal and svothetic fibers, 
accounting for ^iproximatBly one-half of all materials (measured bv vieight 
that are made mto chtfh. 







FiPure 20 1 Cofoumplton, pnduclion, import, and export of cotton. Circles 
show rettons and nations of hcaincst consumption Cray stippUng shows areas of 
heaolesi production The luaWe world commerce in cotton lies mostly in the 
Northern Hemisphere Why? 


COTTON CONSUMPTION 
0.er 40 rniUion bales oi mtton. each weigtogl 
about 500 pounds, are consumed every year, rnisjt 
represents a 25 per cent mcrcase over prewar con- 
sumption. Approximately 65 per cent ocwrs m °®^| 
Communist nations and 35 per cent m Communirt' 
countries. The United States long has been the 


leader among mdividual nations and euiiently is 
responsible for the utilixabon of almost 15 per cent 
of^ cotton (Fig 201). Communist China, the 
Soviet Union, India, and Japan also are major con- 
sumers. Recent figures suggest that Communist 
China's consumption may now exceed that of the 
United Slates Western Europe is very significant 
as a consummg region, vnth about one-fifth of tlie 
worid total 
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THE BOLES OF SELECTED COMMOOfTlCS 


N<ari. 50 per ctnt rf thu tottoo goo mlo cM. 

lod .jicrlier 3 per cent into oipeU, cmUJU. 
aha bouseholJ maleiulr. The lemiinder u laerl 
dutSj fcr mdaslnal purposes, both ai a lertOe ai^ 
ai stuEug. balhug. eta Cotton tbnr goes prunanly 
mto tmsun^r goods, and the snltane o[ tu eon- 
snntpbon a highest u. areas of heas^ populabe^ 
Because thes contain so many peop.e, some teeli- 
uuall) underdes eloped nations are large aggregate 
j^auumcrs of cottoa. 


COTTON PRODUCTION 

\ctUTcl condttiont of grmcth 
CUmde. As prodaod caniMimllv. e^cn »e- 
qmres a groviTas *«asai of at least ISO <U)T aad 
ore'erably of 3M dart. Dunag tlus tune, average 
Spentorts should be above TO F A nuuaKO 

uaoa aaouat of -tO locba yd a macmua , 
of eO loche* per 'W art considered to be optanna 
unless eacesove wetness encourages mseet and 
daease pests. Ibe plant can grow pr«^ 

tation IS as kw as 33 inches -aouJlv. but irngaion 

I, required in dner donates. Tbe 
should be cwcparativdv even tfcrwgbwt 
the vw but retarded dnnag the fall 
Hcn^ subtrepical and tropical savanM dmi-tes 
.are bodi cooduave to cotton growth, and coo- 
tam most of the world’s acreage (Hgs. 3X1 ^ 
5J) The smaD amount w^i.di ibev do not aatam 
IS Rtnated mainly m angated oases of subtropical 
aad tropecal semiand and desert country Cottm 

thus IS CTOwn throD^t much of the -r« betwrcen 

Lt 50- N and 30 - S. It IS absent or pocrfy repr.^ 
scaled m several techmcaBr adv^^ nalioas 

»iudi consume Lrge -mooats of the £bcr-pai^ 

Liiiy tbe cociines of Western Europe. Japan, Can- 
adi and Australia. It can be grown m most tect^ 
nicallv cnderdeveloped n-tKms and usuaDy » found 
there, especially if substantial dcencstic markets are 
assured bv siz-bk p^ulatioas m such couataes. 

Other \durcl FaOum Cottoa grows best oo 

«nls wbjdi retain moostoe »t their upper levels -ad 

are wdl dramed at lower depths. It favcis loams 


but can do quite well cm ti^itex rods if suSc^ 
moutwe IS present to prevent cicesKvc aropactaa 
around the plant roots. Tbe plant is a notonoui s.d 
robber, and both basic and trace elements sbo«^ 
be added where tbe crop u grown m one pl^ W 
a p. fTfW of }e*t». Since the reddish, peda-enc 
soils of both the humid subtropical and tbe trc^wal 
savanna lend to be naturallv de£aent o 

many of these elements, the roamtaming of sod pn> 

ductivity lOTg has been a problem associated 
cotOm odcure This is one rcasoo why the or^ 
been concentrated on the neber aDimal sods ci 
nver fiood plaint- 

Flat, well-dramed land is notably conducive » 
the growth ci the cotton plant. Because of 
importance of cotton to many eccoomies. tbe 
tends to occupy the choice agncidtinal sites aoiX 
hence is found oo many of the wwlcTs fiood p’*"** 
and ether oSirvul and colluvial areas. 

Insert and disease pests can be ser»«s » 
ftacles to a harvest m any singje lear It u n* 
uncommcD for as much as Si per cent of a 
crop, and not uaknewm for more than ong-h*^ ” 
such a crop, to be lost to them Perhaps tbe * ^ 

of IS the boll weeviL which m 1332 

S5 per cent of tie cottoa land m tbe truted 
States— an mfestatma residting m prodocDoi 

frous which some of the country $ coastal 

aev^ fully recovered, as cotton ^wmg shiteO 
awav from to plaira where local dsnatie crti- 
itifVETc were less condiirrve to the weeviTs co^ 
tmued eosteoce. More recenth tbe advent 
improved nuecDcides and other means of ccutrw 
tT.-gT-,r a decLne m the potaicv of both insects 
and Tbev rdiam sertous threaB, bowevrt 

partjcularlv m technically underdeveloped 1^ -" 

which have not ahvavs been able to obtain suS- 
supplies of modern means of coatroHmg them 
1 il- most other a^icnltnral oKnmodities. ert 
ton ifmi r^n be grown m far greater quantitie* 

CO TTinrh mere Lad than is now the case- Within 
rSw. broad limits set by nature— limits which man 
(hiabtless could expand appreciably if he cbose- 
rrtan Trial— dcClSlCIlS COOCSmOg W hciB tie COt 
ton IS grown, where it is shipped, and where it ** 
columned. 
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AgricuUural practice! 

There are several species and a very large numl^ 
of varieties of the cotton plant. Most of the v^arteties 
reach heights of only 2 to 6 feet, but a few, notably 
in Bnml, are so tall that they are called tree cotton. 
Cotton is predominantly an annual, but some peren- 
nial varieties exist, particularly In Peru. Tbo seed - 
beds are prepared either during the autumn preced- 
ing planting or m late winter, for the long growing 
season requires that the plants get an early s^ 
The cotton seed is planted m rows cither with a 
mechamcal drill or by hand, in the latter case being 
placed in "hdls* approximately 8 to 20 inches a[^. 
SubsequenUy, chopping and thinning operations 
must be performed, as in sugar-beet culture, so that 
single plants wiU be about 1 foot apart. Then comes 
a period of contmuous cultivation-mainly by 
chme and hoe in technically advanced lands and 
mainly by hoe m underdeveloped areas. Harv«t* 
ing, a late fall operation, may involve eith« t^g 
of all bolls at once or picking them selectively. 

The amount of hand labor involved m coiten 
growth u readily apparent. Only in a few twh* 
nically advanced nations is die mac^e malMg 
serious inroads upon this dominanea of hand ia t, 
but appreciable success has been realized (Tig- 
20il). The major problem, as it is so often >n 
mechanized agriculture, is the necessity for 5®^ 
tive operations in thinning and preferably m u» 
barvesting To date, machmes have not detron- 
strated a capacity to be selective, and tms dc^ 
ciency must be compensated for in mechaiu 
agriculture— through such techniques as p antmg 
seeds wth sure-fire genmnating qualities and rehn- 
ing the various maclunes so that they can be more 
selective at all sUges of plant growth and harvest 
The length of the staple (fiber) which dw^ps 
in the cotton boll is an extremely importMt frature 
in subsequent manufacturmg, because the longer 
staples form sturdier threads and hence 
bghly prized. Cotton therefore is categonzed by 
staple length, a common classification being. 

Short staple-less than 1 inch long 
Medium staple-1 to IH inches long 
Extra, or long, staple— over IVt inches long 


Speofie farming practices vary appreciably 
among the several nations involved, and those of 
the world’s leadmg nations of production are dis- 
cussed below. 

Leading iMJlions of production 
The nations which are outstanding cotton consum- 
ers are also outstanding producers, and it is only in 
nations of intermediate consuming capacity that a 
marled dependence upon imports begins to be 
apparent. The ratio of production in non-Communist 
and Communist nabons is approximately the same 
as of consumpbon— 65.35. The Umted States defi- 
nitely is the world leader in produebon, accounbng 
for 11 to 15 million bales of cotton each year-at 
Wti one-fourth of the world output. Its relative 
share in world produebon exceeds appreaably that 
of consumpbon (Fig. 20 1). Communist China, the 
Soviet Union, and India also are major producers, 
and Mexico, a newcomer to tbo front ranks, is gain- 
ing. Egypt, a speoalty producer of quality cotton, 
is more than noteworthy. These six nabons account 
for about four-fifths of the world cotton crop. 

The United States. Cotton production in the 
United States, of course, is largely m the cotton 
beU. which encompasses all or portions of eleven 
of the fifteen leading states (Fig. 203). Within this 
belt, as well as vvithm the nation, Texas is easily 
the outstandmg producer, bemg responsible for 
over one-fourth of the country's cotton. Especially 
heavy concenbabons are found on the relatively 
moist (for Texas) praine and cliemozcm sods near 
the stale’s eastern boundary, and on the drier 
brown steppe soils of the northwest, where irriga- 
tion IS necessary (Fig. 203). California produces 
nearly one-seventh of the nation’s cotton, largely 
irrigation on the alluvial and colluvial sods 
of the upper and central San Joaqum River valley. 
Output here is on the rise, The Mississippi River 
flood plam sections of the states of Arkansas and 
Mississippi also are active producers, as is the 
central Gda River flood plain of Arizona— the latter 
under irrigation. Most of the other cotton-growing 
states are m the area known traditionally as the 
cotton belL 



The cotton of the Sonthein sUtes o ducHy oj 
nndinm sUple length, nheretu l^t ot the md 
West has a shghtly longer staple. A compaiaOtely 
small amount o£ eitra-loog-staple cotton a g^n 
m Airrona, Teras. and Nerv Mestco. nrth a trace 
in California. . .. 

The General conditions of cotton growth in the 
Southern rtates are weU fcnovsn We need not 
emphasize here the prevalence of the 
system, utilizing slave labor before the CivJ ^\ar 
the labor of sharecroppers and tenants after 
that conflict, the traditional importance of an a^ 
cultural economy to the Sout^ and of cotton to 
that economy, the demonstrated tenacaty of this 
agrarian way of life and its persistence wath die 


However, the tvvenbelh centurv' is Dnnguio 
change to cotton growing m the Southern states an 
in the oabon. This change is especially evident m 
the shift of growth areas, m the advent of new 
a^icultural practices, and in the decline of to 
acreage , 

OLUvca Es U3CAT10N The term cotton bcu 
somewhat of a misnomer, for, to an appreciab v 
greater degree than is true of wheal on the 
Plains, Southern cotton is grown imder somewhat 
diveisifled fanmng arrangements involving corn, 
peanuts, fruit, vegetables, legumes, and stJl 
oops. NevertMess, a broad area reachmg ftorn 
Atlantic Ocean to central Texas and from the Cult 
-of Mexico to the “boot heeT of Missoun is gc“ 
erally designated as the cotton belt. Mithin this 
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broad area are dutricts where the crop is grown at 
an above-average level of intensity (but even here, 
agnculture is not wholly a one-crop specialty). The 
most outstanding of these dutricts are in the black 
and red praine soils of Texas and OUahoma, and 
the flood plain of the lower Mississippi River (Fig. 
20.3). Secondary concentrations are in northeastern 
Alabama and in the inner coastal-ploin portions of 
Georgia and the CaroUnas. 

A century ago the cotton-growing areas of the 
Uiuted States were located more solidly svithin the 
states bordering and cast of the Mississippi River 
than Is true today. Soil erosion and deptebon, 
together with such plagues as tliat of the boll 


weevil in tbe early 1920s, were partially responsible 
for a decline in parts of the East and South— more 
specifically, in the Atlanbc Coastal Plain, the south- 
ern Piedmont, and tbe well-known belt of black, 
calcareous soils of central Alabama and north- 
eastern Mississippi. At about the same time, the 
aep was introduced into north central Texas and 
southwestern Oklahoma, where the prairie soils 
were naturally more fertile and the dner climates 
discouraged the boll weevil. 

Locabonal changes within the United States 
dunng the past quarter century have involved both 
a shift of the mdustiy to focal districts m the 
Southern states and an inibabon of cotton in the 


Old and ncio methodt of carton picking tn the United Slates On the left, field 
picket* awatt the dr^ng of earUj morning dew before they start the long day's 
work. On the nght. mechanieat pickers lumber down the rows of cotton, removmg 
(he cotton bolU (and some unwanted debns) Such mechanical pickers now 
harvest over one-lfurd of the annual cotton crop of the United Slates (Ftg 20.2) 
(Standard Oil Company of New Jersey) 
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Figure SOJl Trende tatneAo^ of harcetlmg 
collon in tJie Lmted Staui (e/«T Textile 
Ofganon October, 19SS, p 162) 

SVestem ootsbly Cali/omu and Anzooa. 

The first has been occasioned oote>*'orthily by a 
pUnnM reduction m the naUoas cotton acreage, a 
reducticai about which we shall have more to say 

m the chapter A partial result i^as that Uk 
cottaa fanoen tended to plant their best land to the 
crop, and many of those on marginal sods turned 
to other crops which would not require the apphea 
boa of so much costly comroeraal fertilizer and 
labor The industry thus became mcreasuig^ coc 
centrated in the speoEc distncts where it now 
exists Meanwhile, cotton production has developed 
ngorously in the Far Mes^ especially after the 
Second World War Here, average fields per acre 
are somebmes three bmes as large as in the cotton 
belt, and mcreasing enthusiasm for the crop is 
apparenL 

The ma^r locabooal shifts of cotton agnculbire 
in the United States thus have mvolved a decline m 
parts of the cotton belt, a csibTpeta! movement into 
localized distncis of ezirting produebon there, and 
an almost spectacnlar growth of the acbvi^ m the 
FarWesL 

What has caused these shifts? The early move- 1 
meat from the East appears to have been duel 
chieSy to the seelong of relief fro m ravages of the* 


I boll w eevil and other msects and diseases that do 
not thrive m the drier climates farther to the west. 
X Also, the weak soils of the East became exhausted 
trader umbnuous cottoa planting at a time when 
commercial fertilizers were not well understood, so 
that per acre yield declined there. A third conad 
crabon involv cs the cotton plant itself varieties of 
cotton ptoduemg the highly prized longer staples 
can be grown more easdy, usually under imgaboo. 
m the less humid climates. Size of bolding also is 
^ important, especially in this fndustnal Age. Al- 
though holdings have for a long bme been large m 
mu^ of the South (as will be emphasized later in 
this chapter), it has been necessary to rombme seme 
farms into sbll larger units to meet the needs of 
modem mechanized agriculture (ftg. 204) h* 
CDotiast, holdings throughout mudi ^ the Great 
Plains and country sbll farther west already axe 
large enough for the modem machine By mao' 
nuzing economies of scale. Western produemg 
,uuts are able to reduce costs ruSoeotly to over 
come advantages Eastern growers may have m 
,maiiet prozumty This is partially bue even of 
California and Arizona, whidi as yet have almost 
DO cotton textile nnllc and market th<»ir cotton m 
the East and abroad. Suhsidizabon by the Federal 
government also has been important to the shift 
of oottoD growing, as is explained above 

CaiA-NCO IN ACPSCCLTCILU. FRACnCES. The 
most significant changes m agricultural pracbces m 
cotton growing have been associated with mechani 
zabem. The Soulbem sharecropper in die M is u s- 
)sippi River delta area invests an average of fro® 
109 to 141 boms of labor m acre of cotton he 
grows. This IS m addibon to the woii performed 
by one mule and mule-drawn equipment In com 
trast. he need invest an average of only 23 hours of 
labor in die Mtw acre if he uses a tractor and 
tractor-drawn equipmenL* The unplicabons are 
clear if ceitain habihbes can be overcome the 
Diadune will obviate the need for mudi Southern 
agrmiltura] labor and ctmcomitandy increase the 
efficiency erf the mdustry 

*f Miea Toiw, “Gotten Qiaoge la Alabam*. 3*”^ 
1916." Econome Geo^aphy 2&-6-2&, 1950, p. 17 
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Figure 20 3 Acreage of cat- 
ton harcested in the United 
StaltB. Note tiie importance 
of oanoue sections of Tetas, 
of California, and of the 
Mississippi Riccr pood plain 
below its conPuence with the 
Ohio niver (U.S. Bureau 
of the Census) 



Ever with its present defiaendes. the tnaclme 
has altered the occupance of Southern tnuntrysi es. 
Holdings tend to remain large, as they have always 
bcen-first with the use of slave labor, su 
with tlie use of sharecropper or 
Under sharecropper and tenant arrangemcn , 
ever, the actual amount ot ground worked by e^ 
laborer amounted to 30 to 40 acres, more or 
and there were many such opera^g un‘ 
single plantation. The coming of the machmc hu 
meant a trend toward larger operating uni “ 
ally involving whole properties as before Uie t-iVU 
Wkr. Tlie machine, then, has replaced Ae slave o 
a century ago in the as yet comparative y 
mcreasing number of "neoplantaUons 
izing the present-day South To the , m 
and OUahoma and especially m California and 
adjacent Fax Western states, Uie advent ot Uie ina 
chmc has been more or less concomitant ™ 
introduction of cotton farming, and these areas 

■M„fc Poiuly, J,.. -n» 

Planlation." Geographical Review, 4S.459-i . 

niM Soulhcastei hUl« (exdudmg 

UiKlliolding* of 220 acrei and larger occupy t 

JOO pir c?nt of the total farm land m 

enllro area, and from 61 to 100 per cent of the total tatm 

land in cne-^fth of that area. 

'Ihid. 


scarcely taown the earlier occupance stages which 
charactenzed the Deep South. 

aiANCE IN ACitEAOE. lo 1929, there were 43,- 
232,000 acres of cotton harvested m the Umted 
States, the average yield per acre being 1&42 
pounds. In 1958, there were 11,849,000 acres ba^ 
vested at an average per acre yield of 466 pounds. 
The total harvest in 1929 was 14.825.000 bales of 
cotton, in 1»8, 11,512,000 bales. 

The figures above summarize a major problem 
in cotton produebon m the United States— a rather 
famdiar problem in tlus nabon of plenty and to 
spare, a paradoxical and somewhat liauntmgly 
tragic problem which cannot be comprehended by 
inhabitants of many nations where the major efforts 
are directed toward mcrcasmg rather than restrict- 
mg output Ours is a problem of cotton over- 
produebon. It has been met, chiefly at the national 
^vemment level, by policies of subsidized acreage 
limitabon, the ulbmate objecbve being a hmitatioii 
in output To an extent, the end objecbve has been 
achieved, but not without difficulty, for, having 
reduced their cotton acreages, the fanners planted 
their best land to the crop. The Far Western states, 
with their unusually large yields per acre, benefited 
paibcularly. Thus the nahonal yields per acre ap- 
proxiRiately have doubled since tlie mtiodocbon of 
the policies of limitabon. Annual cotton surpluses 
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Figure 20 4 Change m 
itumher of colion farms of l}te 
Lnilsd Stales, 1949 to l9o4 
Vole ihat Uie map refers to 
fanru, iw* acreage. The farms 
in some of the nationt 
leading dtands of produehon 
(Fig 20Ji) obetoudy are 
becoming facer bid larger 
(VS Bureau of she Cetuus) 


baN'c coDtmued to accumulate, botli lo the Ututed 
States and abmad, wjTDg appreoahl/ frota )-ear 
to j-ear In this country total surpluses range from 
one hJf to all of a stable jears tanest 

STOi. A ixAOiNC CSW.MBT E^cspite Imiapons 
set by both nature and man , cottoo agncuttxire u 
stiQ a i&ajor industry m the United States, stith a 
cash return amounPog Ui nearly one-ses entb of that 
for all agriculniral m the Currently, 

cotton output IS s-alued at almost 2.1 bilhon dollais. 
of sriuch 1.9 billKKi is realized fiai a the sale of the 
£ber and 0-2 bilhon fiiAu tl« sale o! seed, which u 
made chiefly mto meal and cale for livestock feed. 
In terms of cash income, it is exceeded only by 
wheaL In terms of product value, it is also exceeded 
by com, much of whu^ is fed to In estoeV and hence 
not entered mtn finanqal reends as cash income. 

Communist China. China was an rmportant pro- 
&cer of coUcai before tha advent of Comnumissi 
there. In. th^ ^te 1.931^. cxssntsy sasAisd fouth 
among world prodaoss. Most of the cottna was 
from short-staple variepes, grown under rad^r 
pnmitive cooditiDas. The prtmaiy areas of growth 
were m the lower deltas of the Yellow and Yangtze 
Riv ers, under humid cootmenlal warm-summs and 
humid subtropical rlimates, Tl« exact arrmmt 
erf cotton ^own each year tended to vary widi its 


pncB relabve to that of food gram* partioilari' 
wheat, which wa* grown zo quaabtv la the saffl* 
area. Because the m tbit part cf C hm a u 

matLetflv cneven from year to vear with penodic 
drooght, crop failures were not uncommon. 

For the first few years after the Commun^ 
govemmeot came to power productiOD rexnaiaw 
rather low However the crop received a high 
pnonly ta the postxevxrfutiQnary plannmg. and out 
put appears to hav e moeased verv rapidlv t niteu 
Natick source* report a tnplmg of «jtput between 
1949 and 19S1, and more vban a doubling of the 
figure bv ISSS. The eariv mcreases appear to 
have been due to an expanded acreage, and l^ter 
ones to mcreases m vreld per acre About 5 per cen' 
of Communist Chinas arable land is now planted 
to cotton. Mtbough some cotton is grown un^ 
irng^on m the and west, no outstandinglv new 
^owth areas have been opened up smee the revt>- 
lutsoQ. Instead, land was shifted from wheat sod 
ddiez crops Vtj ccAton ui tiie tradrooruii giow^ aseas 
(and from such crops as rye to wheat m more and 
and cool conditions where cotton cannot grow t 
(nmeases m yield per acre appear to have been 
achieved through mtensive use of such natural 
fextiliaeis as bamvard manures and fisb-pond sfudg^ 
and preliminary use of a small output of ctmuncr 
ctal fertilizers, ditou^ deep plowing with equ-p- 
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ment more modem than before flie revolution, and 
through irrigation. The commune system appears to 
have resulted also in a very intensive use of labor- 
even more so than before the revolution, for coer- 
cion has been added to the traditional stimulus of 
need. 

The Soviet Union. Most of the Soviet Union's cot- 
ton is grown under irrigation in Soviet Central Asia 
(Fig. 20.1). Among the sixteen republics of the 
Soviet Union, Uzbekistan is outstanding, accountmg 
for over three-fifths of the armual crop, ^^ost of the 
remamder is grown in adjacent republics, and a 
minor amount in European Russia. 

Before the Communist rcvoluhon, the Soviet 
Union depended upon imports to supply about one- 
half of all raw cotton entermg domestic mills The 
same country now ranks third in world output of 
raw cotton, producing each year over one*half 
as much as is grown in the United Slates. Since 
1953, It has been an exporter. To do this, productirm 
has been increased more than sUfold since 1913. 

This has not been an easy accomplishment, f<w 
cotton growing in the Soviet Union has met win 
many of the natural difficulties which have m- 
dercd the general output there Prerevolulion har- 
vests of cotton were low, and yields immediately 
after tlie revolution were even lower Initial efforts 
by the Communist government were directed pn- 
rnanly toward mcreasmg the total crop by mcreas- 
mg acreage-an action later copied by Communist 
China. By 1931, the amount of land devoted to 
cotton was more than three tunes as ** ^ 
1913, but yield per acre had declined to a^t w 
per cent of tlie 1913 yield. One reason for Uw 
decline in output per acre was that somewhat fwl- 
ish efforts were made to grow the crop vvitbtwt 
irrigation in European Russia, particularly t 
Ukraine and the area north of the Caucasus By 
late 1930s, almost one-fourth of the nations cotton 
acreage was located here. Climatic difficulbes were 
among the many encountered— the growmg season 
was loo short to assure a reasonable certainty ot 
harvest. A major blow was delivered during 
Second World War by invading German armies 
However, the government has not given up nope 


and contmues to produce part of its annual cotton 
crop here and near the Caucasus Mountains to the 
south. The 1965 target for the current Seven-Year 
Plan evm tain^ a quota of 10 2 per cent for European 
Russia and S9S per cent for Soviet Central Asia. 
The amount of cotton scheduled for production by 
1965 is 5.7 to 6.1 milhon metric tons (the target is a 
range rather than a fixed amount)— about twice the 
current output of the United States. 

Not all the difficulbes have been natural or 
caused by war. The initially low yields m Soviet 
Central Asu were due appreaably to resistance by 
inhabitants there to the collectivization of their 
land Now that this type of resistance has waned 
and the collective and state farms have replaced 
private operators, resistance is largely a reluctance 
to do the large amount of hand labor necessary to 
grow the crop. In the Soviet Union, as m the United 
States, the machine has not been able to replace the 
laborer with complete success, and, in the transition 
toward mechanizabon. most work must sbll be done 
by hand. Also as in tlie United States, the sowing 
operations appear to be largely mechanized, but 
flopping, c^bvaboD, and harvesting sbll offer 
problems to the machine 

Amoog the cotton varieties, upland types im- 
ported from the United States dunng the nmeteenth 
CCTtury are predominant. Most of the cotton yields 
a staple of medium length, but a small amount of 
long-staple cotton, not unlike that found m Egypt, 
IS also grown Commercial ferblizers have been 
used increasingly, as have crop-rotabon schemes, 
particularly those mvolving legumes. Recent m- 
creases in per acre yields are credited largely to 
these pracbccs and to careful seed selection 

India and Pakistan The partition of British India 
divided not only a sizable pohUcal temtory but 
also a rallier potent agricultural economy This is 
nowhere belter realized than in regard to cotton 
and to jute, discussed later m this chapter. 

Cotton production, which may have originated 
in India, is now carried on pnmanly in a rather 
sizable area bending from the southern part of the 
peninsula to the Indus River of West Pakistan 
(Fig. 301). Associated climates are mainly semi- 
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A mechanical cotton picker m the Somet Utium 
(V S Department of Agriculture) 


and desert and tropical savanna. Most of the cot 
ton IS of short and medium staple length in t^ 
south and medium and long staple length in the 
irrigated places notably along the Indus River The 
shorter staple varieties predominate 

The partition of India and Pakistan resulted m 
a divuion of this land slightly under four fifths 
eoine to India and the remainder to PaJostan 
IndiL share while larger, initially involved acre 
ages devoted chiefly to low yielding short and 
medium staple vaneties grown without ungabon 
Pakistan received most of the irrigated land where 
the high yielding medium and long staple plants 
are grown A somewhat diversified cotton economy 
thus was separated into two relabvely specialized 
areas Today India ranks fourth among the worlds 
leading cotton growing nabons and Pakistan ranks 
seventh (Fig 201) Moreover the part^n 
awarded most of the exisbng cotton nulls to India, 
and a once uniform domesbc market for cotton 
thereby was also divided unesenly 

The efforts of the government of posfpartibon 
India have been directed at maximizing the domrabc 
cotton production while concomitantly expanding 
the output of food crops Therefore each decision 


as to whether the cotton harvest can be maeased 
involves careful attenbon to the possible effect ot 
such expansion upon the output of food Because 
of the urgent need to replace domesbc sources ot 
cotton that were lost m the parbbon the MOimt 
of land planted to cotton has nsen dunng the first 
and Second Five Year Plans from 10 9 milhon aaes 
in 1947 to 20 9 million acres in 1958 Total produc- 
bon rose m approximately the same proportion 
per acre yields remamed essenbally at me 
levels of antepaibbon days ( 100 pounds or less p 
acre as compared with over 400 pounds m 6 
United States) Now more attenbon is being given 
to raismg the yields per acre and to growing 
of a longer staple length Because of the hig cos 
of commercial fertilizer and the use of a 
cent of all animal manures as fuel the first o e 
two objeebves will be difficult to attM * 
shortage also will be a liability only about p 
cent of India $ 20 9 million acres of cotton lanfl u 
imgated, despite the fact that natural prec^ita 
throughout much of this land j*. ^ 

margmal limit for cotton growth. The second o ] 
bve— increasing the rabo of medium and <*8 
staple cotton— IS being realized more success T 
well over one half of the total annual crop is o® 
medium or long staple cotton which is qui y 
making inroads into the Indian economy under 
encouragement of the nahonal government 

Despite production mcreases however m 
still does not produce quite enough cotton to supp / 
domesbc requirements and the country is a mo es 
importer . 

Meanwhile West Pakistans cotton output has 
nsea only shghtly smee parbbon Yields per acr^ 
here where imgabon is generally necessary an 
medium to long staple cotton prevails are almos 
twice those of India. Customarily a surplus pr^ 
ducer Pakistan has exported decreasmg 
of the commodity as domesbc demand has absor 
more and more of the annual harvests New te ® 
nulls have been constructed smee parbbon an 
Pakistan s textile plants now receive over five bines 
as much cotton per year as in 1950 . 

Both India and Pakistan are confronted 
senous obstacles m their efforts to sbmulate co o 
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produttion. Both have adopted the Fivc-Year-Ran 
idea to build their economics, including their cotton 
output. Modem technology is well known to plan- 
ners at llie upper levels of government in both 
nations, but much remains to be done in transmit- 
ting and implementing tlus knowledge m predomi- 
nantly agricultural societies where illiteracy is 
common, where land not infrequently has been 
subdivided, over centunes of inheriting, into tiny 
fragments, and where capital for agricultural im- 
provement is scarce and elusive. 

Other Nations. Of the many countries produemg 
cotton, the leading four are followed by Mexico, 
Egypt, Pakistan, and Brazil. Mexico s produebon is 
somewhat unique in lliat it has more than quad- 
rupled during die past quarter century and appears 
to be climbing still higher. Neatly the entire crop 
b made up of medium- to long-staple varieti« 
grown under imgation in scattered dutnets in the 
northern half of tlic country. Assoaated with the 
growth of Mexico’s cftdos (agricultural commimi- 
tics), cotton now accounts for about one-fourth of 
the country's exports and is tlie leading export com- 
modity. Pakistan's output was discussed above, wto 
that of India. The long-staple cotton of Egypts Nile 
River valley provides from SO per cent to 00 per 
cent of that country's export value The cotton of 
Brazil IS predominantly short-staple, except for 
small amounts of tree cotton grown m the northeast 
Brazil's domestic output supplies most of tlie wun- 
try's internal demand, phis an export of lar^ 
enough amounts so that cotton ranks behind only 
coffee as an export. 

Ocertfeu). Because of its critical importance m a 
consumer commodity, cotton might be expected to 
bo grown in quanUUcs at least equal to popuIaUw 
numlicrs, and to lie partimlarly important to tew 
nically underdeveloped nations During the decade 
from 1950 to 1960, tlie world’s population grew hy 
slightly more than 12 per cent, whereas its cotton 
output rose by over 17 per cent. World pw capita 
production thus is on tlie rise-despito a substantral 
cut in output of the United States for that dcca^ 
However, non-Communist naUons other than the 
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United States increased production by only about 
2S per cent of theu 1950 figures, whereas Com- 
munist nations raised production by 60 per cent of 
their output Clearly, tlie growth of cotton has 
been emphasized in the planning of the Commuiust 
natuins-and with success, despite rather severe 
nah.fal handicaps m both Communist China and 
the Soviet Union. For such populous but under- 
developed nations as India, where population in- 
crease is conspicuously above the world average 
but cortoD ou^ut only shghtly above it the situ- 
abon is sobering 

COTTON TRADE AND 
TRANSPORTATION 

Domestic movement 

More than three-fifths of all cotton is consumed 
domesbcally Over nine-tenths of all coKon grows , 
in Communist countries is consumed internally, 
whereas only slightly more Uiaa one-half of tlio 
cotton of non-Commumst nations is accounted for 
by dmnesbc markets. 

In several of the leading consuming nabons, 
the mills wluch uUlize the raw cotton tend to bo 
located in rclabve proximity to growing areas. 
However, major excepbons may be noted in both 
the United Stales and Uie Soviet Union. As dis- 
cussed in Cliaptcr 33. the collon-lcxble manufac- 
turing of the United States largely shifted from 
New England soulliward to the Piedmont state of 
North Carolina and its neighbors. Meanwhile, the 
primary cotton-growing districts have shifted away 
from these eastern states to places farther west. A 
substantial overbad haul to market sbll is neces- 
sary ui this country. In the Soviet Union, tlic mills 
tend to be concentrated in the vicimbes of Moscow 
and Leningrad, which are appreciably removed 
from the cotton-growing districts m Soviet Middle 
Asia and southern European Russia. Tlie current 
Sevro-Year-PIan calb for a slight moderaboo of ihb 
inequality, but cv en if the 1965 target is met, nearly 
70 per cent of tlic counby's cotton-tcxUle manufac- 
tunngwil] bcin northern European Russia, wliereai 
Uic cxrtlon-grovving districts will remain essentially 
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where they now are. The nulls of Communist China 
and India are in rather close juxtaposition with both 

raw matenals and markets Domestic mm cment of 

their cotton thus u chieBy a short haul commerce 
All the leadmg countnes but the United States 
depend almost solely upon their railwaj-s for thu 
movement, but in the United Stales tl« mteraty 
truck and semitrailer are used also 

Iniemaltofuil trade 

The gross pattern of mtemahaaal trade m cotton 
among non-Commumst countnes is not complex 
surplus cotton mm-es from the Umled States and 
eiportmg nations primarily to Western 
Eurt^ and Japan, but also to numerous smaller 
destinabons elsewhere These last, while not so 
important indiMduallv. are quite numerous Their 
o\er all sigaificancn is documented by the fact that 
they account for oier 30 per cent of all imporU 
]n»erna»^>^^nal trad* in raw cotton u thus first 
and foremost an exchange between technically ad 
%-anced nabons-more specifically, a mmement from 
one technically ads-anced nabon. the United States, 
where natural ensTronmental condiboas are coo 


duave to the growth of cotton, to a numb» ^ 
technically adiancod nabons where the comm^7 
cannot be raised sabsfactonly, if at all (Fig 
Non Communist exporting nabons other « 
United States are for the most part technical 
underdes eloped. Their aggregate share of 
exports, however, u higher than that of u» 

States, amounting to over one-half of the w 
total Many of Uicse nations produce the crop 
their own managers, capital, and labcff, an tney 
parbcipale m world markets as free agents, coto- 
parabvtly unmfiuenced bj pohbcal and econfflni^ 
aShabons. Cotton is not generallv subject ^ ^ 
import tanff,* although it is subject to an expO“ 
tariff m Pakistan and a few other rubons. 

The small but nsmg volume of cotton tra o 
Commuiust countnes is largely a commerce 
die Soviet Union to Eastern Europe In 
Soviet Union imports a small amount of 
chiefly long staple tvpes Most of these Bnpw**> 
however, come from Don-Communist EgJ'P*' 

• Tlrtre IS a nlW modaale nnpcrt 
and loes-sUpV cwtoo m the Laded SUM*, btf eS®** 
itfoe D >1^** tradsg of Europe 


JUTE 

Jute IS one of the most inexpensive of the plant 

fibers that can be woven Like cotton, it is beheved 

to be indigenous to India, but, unlike cotton, it 
continues to be produced almost wholly m the 
general area of its possible ongm. 

JUTE CONSUMPTION 
The °Tiniia1 world cxmsumptim of jute, totalmg 
more 2 miUion tons, is esceeded only by that 
of cotton, which u about four tunes Inkier Too 
for most dolhmg other than sackdodi, jute 
is used piuicipally for ^irlap bags, rug and carpet 
baciiDg. upbolst^ bmder, cor^e, and similar 
purposes requiring a tough but inexpensive fiber 
It thus provides a transibon between the soft and 
hard fibers, being applied to both woven and non- 
woven materials. 


Although the end products of much p*e 
facture are to be found in technicaHv adv 
rubons, the mills whidi consume the agncult 
CTC^ are chieffv located m Indu and Pakistan 
one-half of the annual mill eonsumpbon ca ju 
occurs in India, and nearlv one-seventh m 
(Fig 203) The remainder is exported ^ 

oically advanced countries— chiefiv the Umted 
dom, France, and W est Cennan^ 

JUTE PRODUCTION 

Nearly all of the worlds pie is grown on the 

extensive delta markmg the confluence 

Canges aiKl Brahmaputra Rivers (Fig 3)o 

to rE<* parbbOD of fnitia and Pakistan, this de 

was located in Bnbsh India. Followmg dial 

bbon, most of it hat become the temtoiy of 



Preductio 


Ejpcrt 


Fieure 20 S Conaumplutn, producSion, import, and eiport of pite. India Is the 
^ leading consumer and rakWan the leading producer Circles show natw-n* or 
reewra of very heavy eonsamjdkm. and gray ttipphng shows the one tarn 
® verv heaou 




■of 


Palcistan, wth only the western fringes in the nw 
state of India. Conversely, most of the jute 
were in Calcutta and its hinterland to the north 
and west— in temtory that now is a part o n 
Since India and Pakistan do not enjoy the best M 
pohlical and economic relationships, one importjm 
result of partition has been the dismptmg of what 
once was a smoothly funrtioning activity. Pakutan, 
being loath to ship raw jute to India, is bui g 
mills as rapidly as possible. India is equaUy deter- 


mined to produce domeshcally grown jute for her 
many mills and has utihzed some excellent land— 
whidi could be planted to food crops— for this 
purpose. Wliere once there was a unified and 
dynamic activity, there are now the embryos of 
two-neither of which is likely to achiese the stat- 
ure of their common predecessor 

Jute fibers come from the inner bark (bast) of 
the ]ute plant, whicli reaches heights of 6 to 15 feet 
and attams a thickness of about % inch. The fibers 
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are long, jomc of them cxlendujg the cnhrc length 
of the plant Jute thrives under hot, mout coodi 
Irons and thus u >eiy v^ell adapted to the tropical 
rainy clunate of its major gn]v.-tli area, where it is 
planted from March to June and hancsted fran 
Julj to OctobcT 

Tlie earliest planting and hancsting occur 
along the lower, more soutlicxly portions of the 
delta. The seeds are usually broadcast directly into 
the Seld. Idcall}, the soih there should be wxU 
drained, but the plant can grow m £clds that are 
Dot eucssiselv Eooded. Tlunnmg, cultiiating, and 
weeding operatioas are earned out pnor to harvesL 
The plant is cut by hand after it has reached fuU 
growth, ilanesting talxs place under moist condi* 
tiODs, for, iiTililj* most agncultural cxommoditics the 
desired part of the plant u m tlie suU> rather than 
the seeds, blossoms, chemes, or 1010 $. and npen 
mg Is not bccessar) After cuttmg, the stalla are 
submerged u water and allowed to ret (rotj for 
a short tune so that the £ben can be eatracted more 
easils Subsequently the Ebcrr are u-aabed, dned, 
and forwarded to marUt, usually a aty nurict. vu 
a hierarchy of middlemen. 

The crop u grown under uatnv agncultural 
practices mi small phits of ground. Elssentially 00 
foreign managership or capital is msoh ed. To the 
many small fanners m the delta it represents abmit 
the (udy cash crop, and it is alwaia in competition 
with nee. which is grown mainly for home con 
sumption, \nnual floods tend to replenish the soils, 
notably along the seaward margins of the ^ta. 


FLAX 

CONDITIONS OF GROWTH 

Flax IS aa annual which charactenstically ^uws 
during the warm season m intermediate latitudes 
and during the cxiol season m low latitnd^- It u a 
thm-stemmed plant reaching heights of 10 bi M 
iru;-}v^ It IS hars'ested for both its fiber and seed, 
the fonnei being used mamly as a thread m fine 


Artiflcsal fertilizing is uncommoa, *nd commeroJ 
fertilizing 15 essentially absent 

Paiistan now accounts for about S per cent a 
the world's jute output and India nearly all of tie 
remainder Brazil. Taiwan. Nepal, Burma, 
Communist China are all minor producers. Cxs- 
rminist China reportedly has been increasing Sr 
output in recent years. 

JUTE TRADE AND 
TRANSPORTATION 

Polastan is the outstanding eaporting nabca iix 
raw jufci Nearly CO per cent of the ceunby s aon J 
harvest u shipped overseas, pnnapally to 
Western Eurtrpe. \a additional 25 per cent 
the bonier into IniLa. despite polit«aJ fnetJ®^®" 
twevn the two lutsoni. Most is earned by small b^ 
along one of the numerous small streams «»«• 
The remainder, amounting to sbghtfy o>«' 15 ^ 
cent u cnnsuiDed at home. India, meaawhJe, aJO 
esports some raw pite 

'Thus nearly all jute is grown, and aboLtJ*^ 
thirds IS initially mJled, in two techmcaHv ta^ef 
(lolloped countnes (Rg. 205) Overseas 
mcDt and managership are virhiallv absent ® 
agncultural productioo, but much of the taD P*®" 
dueboD IS under overseas manageisbip Aloaetcae. 
jute miD production also mvolv ed substantial 
pienl bom overseas, but, espeoallv m India, oi,.ca 
foreign capital ha* been supplanted w^th domesDc 
capi^ 


teitiles and cxirdage. and the latter as a scciw 
linseed o3 and as a gram for livcsfixfc feedmS 
pite, fia* IS a bast fiber, located m the stali 
extending almost the entire leigth of the p.ast 
Hence the species most m demand for £b® 
duebon tend to be tall and essentially j 

branches. In oontrast, the species vieldiag cd 

are usually shorter and contain rather latrwS-* 
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patterns of branches, so that more seeds can form. 
A rather sharp distinetjon thus exists between flax 
species used for fiber and those used for other 
purposes. There is a tendency for the fiber speacs 
to ^ grown m the cooler dimates of the higher 
intermediate labtudes. 

CONSUMPTION, PRODUCTION. 

AND TRADE 

Between 600,000 and SOO.OOO short tons of flax fiber 
are produced and consumed each year, and the 
fiber thus ranlcs immediately beneath cotton and 
jute when considered by tonnage. Despite its com- 
parahvcly high position among all fibers, however, 
it occupies only about one-fourth of all land de- 
voted to flax, the remaining three-fourths is used 
to produce seed. 

The Soviet Union alone accounts for over 
three-fourths of the world's output of flax grown 
for fiber, and Poland and Caechoslovakia together 
grow an addibonal one-twenbetL Most of the rest 
is produced in Western Europe-* Approximately 
one-tenth of all production of £Ux fiber is exported, 
the commerce being mainly an outflow from Bel- 
gium and the Netherlani to other nabonS of 
Europe. World consumption, production, and bade 
in lla.x thus are functions that are of interest pri- 
marily to the technically advanced nations 

* In Lnseed production, however, the Sonet Onto 
rinks appreciably behind the Uiutcd Stales, accouotuig iw 
about 25 per cent of the world's total in comparison to 30 
per cent (or this country. Argcntiaa, India, and Ca nad a are 
also important linseed p^ucers. 



Stalh vf flax ore fed to the toUen of a breaking 
machine so that fibers can be removed from the 
bark of the stems This Is a scene in Northern 
Ireland. (British Information Services) 


OTHER PLANT FIBERS 

In addition to the three leaders, noteworthy plant 
fibers on the world scene include hemp, sual, 
henequen, and abacd, The first of these, h^e flax, 

IS grown mainly in the Soviet Union and Eurc^, 
and does not enter appreciably into world tra^ 
The others are mainly low-lahtude fibers, produMo 
'^fly in technically underdeveloped counbies for 


export to technically advanced nations. Nlost of the 
su^ moves from Tanganyika, Indonesia, and 
Uganda; most of the henequen is forwarded from 
Mexico, essentially all the abaci onginates in the 
Ilulippines World markets for these products he 
mainly in the Umted States, northwestern Europe, 
and Japan. 
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GRAZING; ANIMAL PRODUCTS 


AMONC miNOMIC AOVANTACCS SUrmtS TO &<A.V Br A^'I&<ALS ANT ARE 

animate cnerg)'. milk. meat. tggs. aiumol fats, and >vool We have noted m 
Cliapter 15 lliat, altlx>ug)i vital to some economics, ammol energy supplies 
no wore than 4 pcs cent of Uic world’s total energy requaewests. la a 
wliolly ddlcrent compansoo. we find that tlio relative importance of specific 
animal products vanes sharply from commodity to commodity (Table 21.1). 
Milk accounts for about onc'fourtli of die total tonnage of the worlds 
leading agncultural products, and meat also is among die leaders. In con- 
trast. eggs, oniRui fats, and wool rank rather low Tlie world outjiut of 
animal products has inacased, as has Uiat of all leading agricultural com- 
modities (Table 21.1). Except for milk, the production of tlieso animal 
products has nsen faster than Utat of all leading agricultural products. This 
increase has been regbtered especially m tcchmc^y advanc^ economics, 
where tlic need for it is not so urgent as in technically underdeveloped 
areas (Fig. 21.1). 

\V'e lave noted corher that draft animals arc much less efficient than 
inammate sources u> makmg energy available. Similarly, animal products 
generally are less clBacnt in futfilJing dietary needs and wants than arc 
cereals, sugar, and otlier plant products An acre of land will yield only 
about onc-eigbtlt as many caloncs to die human diet if it grows feed and 
postune for beef production as if it grovvj wlieat for direct humaa Consump- 
tion. The same acre, if used to produce milk and pork, wall supply about 
one-third as many caloncs as if planted to wheat. Such commodities as 
sugar and potatoes are better than wlicat m making calones available to 
man, and a onnpanson of their respective efiiciencies with tlioso of animal 
products places llie latter in an even more unfavorable position. (Of course, 
man needs a balanced diet as well as a minimum number of calories, but 
tins too can be adueted without animal products if absolutely necessary.) 

The presence of large numbers of animals in an economy may or may 
not signify techmeal advance India contains more cattle than any otlier 
nation— at least one-sistli of tlie world total and probably more. Most of the 
males and some of the cows are used for draft purposes while they are 
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Figure 2iJ TTtnJ,mtfieprx>dueUm(if^<t»d 
ogneiiKunJ prwJueM « leefaucafly ad^a^d 
end xpidenUttloptd tconomut. In inda nurnbtn. 
total flgTKxJtursJ oufpul o» 19J^i953 /t>r all 
economic = 100 TtxhnicJL/ 

«onami« ere fcere tvnndertd iobtm Wrtem 

EurtJpe Norlfc Amer>ce,anJO«f®^ 

,iej:^ep€deconomiaarethMofLeitn America, 
noa-Communist Ada, and Africa. Communitt 

ecenomieaarenottncliided.IAiUTTitoSUteM 

Food ai>d Agneulture. 195S L ruled Food 

and AgriciiZ«iraI OrEr*ftt-tfioi», p 13) 


TABLE 21 I , 

Eflimaled ocerage* of xcotld* produrfwrt ^ 
major agrtcullural commodil««», w oj 

flielnc ton* 

ISSjSaTTSw® 


A titif (including milk 
products) 

Com (mAize) 

Wheat 

Rice (miSed equivalent) 

Barley 

Oats 

Meatt 

Sugar (centnfugal) 

CiQus fruit 

Wine 

Apples 

\egetahle oils and oil seeds 
(od equivalent) 


Eggs 

Cotton 

Animal fats 

CbSee 

Tobacco 

Jut* 

Robber (oatunl) 
Wool (greasy basis) 
Cocoa 

Tea __ 

^ To^ 


193 6 
94.1 
950 
70^ 
2S^ 
375 
2a9 
200 
111 
18 0 
110 


582 
551 
3.01 
2.41 
196 
195 
096 
151 
074 
0 47 


2395 

H3.4 

133.0 

941 

515 

435 

390 

385 

194 

2a7 

18.2 

150 
130 
059 
653 
559 
3 41 
i74 
251 
199 
153 
058 
07S 

"*“914^^ 


♦Eacbidaig Soviet Lnioo. Eastem Eniope. and Gao- 

I Beef and veel, mulloo and lamb. peek. 

acn-BCi. TAe Strte of Food arid Agrfcuiure. 1953 

Nalums Food aol Agncultuial Organiaaton, Rome. J 


ph}’sically able to work, but most of the o 
bullocks and many cows are econoimc babm 
The taking of life is contrary to Hindu belief 
the gT^irnals Continue to multiply Certain o 
uoderdev eloped nations and societies also 
able anitrml populabons. Communist China 
a probable one-fourth of the worlds 
and at least one-tentli of all chickens Brazu 
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almost one-tenth of all swine and one-twelfth of all 
cattle. In nomadic societies, many of which are 
located in the dry chmates of Asia and Africa and 
in the high latitudes of Asia, Europe, and North 
America, animals are vital. Convcjrscly, other tech- 
nically underdeveloped nabons and soacbes have 
only small numbers of livestock. Indonesia, Burma, 
Thailand, and the Phihppines are good examples. 

The animals of underdeveloped areas tend to 
be scavengers, since cropland must be used to grow 
products considered absolutely necessary to human 
existence. Their products generally are consumed 
domestically, usually when fresh. 

Inanimate power has largely replaced animal 


iDusdo as a source of energy in the vanguard na- 
tions of technical advancement, and it offers prom- 
ise of similar replacement in the remaining nabons. 
Hence the animals of such countnes are kept mainly 
and increasingly to supply food, fibers, and leather. 
In contrast to practices in most technically under- 
developed counbies, aiumal husbandry in techni- 
cally advanced nations frequently involves the 
growing of special feed crops and the construebon 
of cosdy facilibes for the care of the animals and 
their pr^ucts. 

The list of animal products is long. We shall 
consider here only four: milk, beef, pork (including 
bacon and ham), and wool. 


MILK AND ITS PRODUCTS 


CONSUMPTION AND PRODUCTION 


Vofume and location 

Tlie annual production of milk now amounts to 
about 320 miUion-nearly one-third of a bilhon- 
metne tons.* No other of the world's leading ag^ 
cultural commodibes approaches this volume of 
output, which is about twice that of either wheal 
or com, the two leading compebtors- 

Thc leading regions of milk production an 
given in Table 21.2. Tlie dominance of technically 
advanced lands of the Northern Hemisphere « 
readily apparent; approximately three-fourths of an 
produebon occurs in Europe. Anglo-Amenca. an 
the Soviet Union. Among smgle nabons. the Unit^ 
States is the leader with about 18 per cent of the 
world output. foUowed by the Soviet Union with 
approximately 17 per cent. The non-Commumst na- 
bons account for about three-fourths of all miik, 
and the Communist nations for the remainder. 

Most milk and milk products are corned 
domestically, and the regions and nations of heavi- 


* locludlog Communist nabons 
from tliat of Table 21.1, where the 
hcen omitted 


Hence this figure dffers 
Coromuiust nations hare 


est consumption tend also to be those of heaviest 
production. However, specific products vary sharply 
from country to country In the United States, about 
one-half of all milk u consumed fresh, one-fourth 
made into butter, one-tenth into cheese, and the 
remainder used variously (Table 21.3). In other 
leading countries, the amount consumed as fresh 


TASLE zi z 

£.cading regions of milk production 


Area 

Per cent of 
world output 

Euiopo* 

37.5 

Anglo-Amcncat 

20.7 

Soviet Union 

17.0 

Far East 

84 

Latin America 

62 

Near East 

44 

Oceania 

3.7 

Africa 

2.1 

p"’ Total 

100.0 ' ' ] 


* Iscludlog Communist nations in Eastern Europe, 
t Tbs United States and Canada, 
aounce Computed from 77m SlaU of Food and Agri- 
ciilture, 2953, United Nations Food and Agriculture Or- 
ganisation, Itom^ 1958, pp 199--214. 
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milk ranges {rom 10 to 60 per cent of their respec- 
ti\ e total production figures Of the mill products, 
butter IS tbe leader, but its importance also vanes 
sharply from nabon to nabon. It uses only 10 per 
cent of the domesbcally produced fresh oailL of tbe 
United Kingdom, relabs eiy the heaviest consumer 
of fiiud milV sbenm in Table 2L3, but over 70 per 
cent in New Zealand, a surplus-milk producer «hich 
must sell such speaalbes m the world market— to 
the United Kingdom and other bujers The per 
centages of milk used for other pr^ucts also are 
inconsistent m difierent oountnes. 

View ed from the perspechv e of countries rather 
than oommodibes, the table ofien an interesting 
bit of evidence concerning tbe von Thuenen circle 
theory of land use (Chapter 8) If urbanized West 
em Europe be consider^ as hu "core aty*— t*, his 
focal market-thes the dairying m sudi countnes 
as the Netherlands and Denmark would be within 
hu ‘‘inner nng' of Suid m'H- produeboo, whereas 
dairying in such outlying areas as lustralia and 
New Zealand would be in tus 'cuter nag' of cheese 


and butter production. In tbe world scene, bow 
ever, pohbcal boundanes, nabona] self mtezest, and 
still other considcrabons rear their ugly heads and 
cannot be dismissed by assumpbon. Such naboni 
as the Netherlands and Denmark are surplus nuD: 
producers, despite sizable domesbc markets. They 
make most of tbeir milk into butter, cheese, and 
lesser products— as do distant New Zealand and 
Australia. Thus these four naboas, twn m '"oa 
Thuenen s 'inner ring' and two in bis “outer nng, 
are among tbe worlds leading esportec of milk 
products 

Oirfnrts, or Belts, of SpecuilKotion. Speoabzatwo 
in dairy products tends to occur in places located 
(1) not far from urban markets and or (2) m 
climates m which many crops will not mature but 
wiU grow well enough to provide forage hav aod 
some g^aia for tbe dairy ammalt As suggested ^ 
the von Thuenen theory, locabon in pmaimtv W 
market aids m the transfer of tbe ^wiflr to market 
and at the same bme reduces the danger of spod* 


TABLE 2t.3 

Troduchon and utiUsatum of mWe in selected countnes, 1958 


Couniry 

Tofcl output, 
fndioni of 
pounds 


Ufiliavscn, per sent of Mol output 


Ftwd 

mJk 

Buffer 

Chccie 

Cnnned 

milk 

Feed 

Other 

uses 

Cmted Stues 


50 

25 

10 


n 


Franoe 

•47 0 ' 

20 

40 

19 




W'est Cermasy 

1 39 4 1 

30 

50 

5 

4 



United Kinsdm 

r 239 ] 

66 

10 

10 

3 



Italy 

£03 ] 

23 

17 

23 


27 



JS3 

37 

43 

6 




Netherlands 

1 133 

i W 

33 

32 




AosCnlia 

134 

1 "3 

63 

e 




New Zealand 

119 

1 10 

71 

16 




Denmaik 

113 ] 

1 ko 

60 

13 




Sweden 

8.7 1 

34 

49 

20 




Belgmm 

SJ 

23 

64 

2 

_ 



TintaTMl 

70 j 

1 « 

SI 

6 

_ 



SwitzGilaz^ 

64 1 

36 

23 

24 




Ireland 

83 1 

! kO 

63 

d 

_ 



Anstaa 

6.1 i 

1 40 

S3 

6 

o 

17 

4 

• Segligaie-H.*., less U>an 1 per cent. 


tocsex. Omputed fnan AgncuZrural SOSuitet, 1M9 03 Depirtnost of Afnaifeur^ J9€0, n. S&S. 
unOB&t* of goal oad/oc sLe«p ini!k are ioctad<-!tt m figures for and Swuzertind. 




AGRICULTURE AND GRAZING: ANIMAL PRODUCTS 


36 ; 


age. Location In cool climates males possiUc the 
use of land wlicrc a short growing season oilier* 
wise would discourage the growing of crops ivliidi 
must npen before being bancsted. Dairy animals 
readily cat immature grain and silage, and many 
crops fed to llu-m Unis can bo gathered beforo 
ripening. Also, the grasses and legumes wludi sup- 
ply both forage and hay to dairy cattle Uin\e in 
cool climates. In addition, cool temperatures facili- 
tate die prescriation of roilL, whicli sours quicUy 
in liot climates.' 

As we ha\e noted in Chapter 7. Uio actual dis- 
tricts of specialization in dairy products ore located 
in tlic northeastern Urulcd States, northern and 
Alpine Europe, soutlicaslcm Australia (including 
much of Tasmania), and nortlicm New Zealand. 

Tlic dairy belt of Uio United States U wry 
liiglily specialized, the herds being comprised al- 
most entirely of cattle breeds desclopcd for U*cir 
milk-produnng ({ualitlcs. It is located within, and 
Immediately to Uie north of, the nations nodal 
region of urbanization and manufacturing, and Uius 
illustrates well the attraction of boUi urban marleu 
and cool chmalcs to the dairy industry (Figs. 7.1. 
78.andSl). , , 

Although many European cattle ore of dual- 
purpose breeds del eloped for produang botli iwal 
and milk, there is a marked tendency for spccidlza- 
tion in milk animals m Uic two dairy areas of Uiat 
continent. CJiaractenshcally. the emphasis in noftli* 
western Europe is upon high yields per agncultur 
unit— in this case, per cow. As a result, the yields 
per animal in the NeUicrlands, Belgium. Denmark. 
Switzerland, West Germany, and Uie United Lmg- 
dom are higher than the national aierage for “^*7 
cows of die United States, and those from the tot 
llirce are Iiigher tlian corresponding yields In t 
country's leading dairy states. 


> However, wuh Increasing technical aav«i«. 
tocaUonal cooiidct^on U as Imporlanl as formerly 
Ihe level of transporUUon efficiency permiU the hidi^ to 
locala farther from markets and su)l remain ^peouve 
Using new varieties of quick-maturing crops provides 
able assuranm of fiarvest in high latitudes Modem 
of preservation and processing reduce the amount of spoU- 
age due to warm temperatures. 



Is ai<tom<u(on coming to agneuUuri^ 
(U S Dcportmefil of AgrteuUure) 


Tlte areas of production in AmtraLa and New 
also invoho intensive produebon, but tliclr 
respective yields of milk per animal are shghUy 
bwer than the national average for dairy cows in 
llie United States Because of the small populabons 
and coroparabiely hght domestic demand for their 
milk and milk products, these two nahons are im- 
portant crporters 

Praduefion fti Norwpeciaify Areas. So much has 
been written and so many photographs have been 
printed concerning areas specializing m dairy prod- 
ucts dial it is possible to believe that all of the 
wodiTs milk and milk products originate in such 
areas. This is not the ease In the United States, for 
example, about two-thirds of all milk is produced 
in tlw dairy belt and adjoining states— in the terri- 
tory including and extending eastward from Kansas, 
Nebraska, and the Dakotas, and reaching north- 
ward from the Ohio River and projections from that 
nver (Figs. 21.2 and 213). An adcLbonal one-6fth 
IS produced in the southeast, including Texas and 
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OUahomi, sad one-tweltlh » the tOta touching 
and west of the Itecky Mountains In Eu^. the 
total milk output in either France or West Gcnnany 
exceeds appreciably that of the countries looted 
entirely or predommantly m the conlments dai^ 
belts (Table 2U) The Soviet Union, second only 
to the United States m world output, has no spe- 
cific dairy belt (Fig. 7 1) t V J 

The production of milk m areas winch do ^ 
speaahzfi in its output appears to be appreciably 
a^response to local urban markets Almost every 
uiba^t IS supphed with milk from local dairies 
Such production is usually mtegrated mto com^ 
aal CTop and hvestock agncultural s)-stems whidi. 


lo turn, are romponents of technically 
economies This is most evident m those 
of the Umtcd SUtes and Europe which he 
the respecbve dairy belts, and m the Soviet Union. 

Surplus Produciion. ITie maeasingly famjiar 
problem of agncultural surpluses m certam te^ 
^Uy advanced nations has arisen in «nne^o 
with milk and lU products As yet, accum a 
stocks of butter, cheese, and dned milk are nm^ 
m comparison with those of wheat, com, or ev 
cotton, but they do exist and are becoiMg too 
troublesome Most of the stored merchandise 
cheese, the supplies of which m 1958 amount^ to 
some 2S0.000 metne tons Substantial amoun^ 
butter (about 190,000 metric tons) and *0“® . 

mOk (40999 metne tons) also are stored fteary 
ball of the butter has accumulated m 
slightly less than one-third m Australia » 
Zealand. Most other sizable stocks are m the Uniieo 


Commerce 

Domestic. The movement of milk and its 
IS largely domesQc particularly m large coun 
where national boundanes do not mtersect 
trade routes The patterns of milk shipment a 
become sufficiently congealed so that the milks 
from which each major and mmor urban unit p 
cures its supply are known The actual transportn? 
IS done largely by tank truck and rail car « 
crated when necessary, and a daily haul of 
400 miles, or more is not uncommon In 
with its numerous small counbies, the domes 
haul generally does not involve long distance 
Railway cars are employed to a greater < 

the transfer of milk m Europe than m the Uni 
States hut the trudi is rapidly gaming favor 

IntemationaL Only a tiny fraction of fluid mJk 
and less than one-seventh of all butter and 
enter mto intemabonal markets One ought 
that the largest flow of such commerce would i 
upon Europe, with its many eountnes and its ^ ^ 
of surpluses and defiaeneies This is 
least one-half of all mternahonal exports of hu 
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Figure 21^ Ir^cretue and 
dtCTCOM bt dairy fame of the 
United Slater, 19SO-lOSt. 
There 1) a marked dechne in 
numiifr of farms, notahly fn 
the dairy belt, but total miU: 
yield Itaa risen. Iloio da you 
account for such trerult? 
(U S. Bureau of the Census) 



and o{ canned and powderesd mdk. and over two- 
thirds ot all exported cheese, originate in Europe. 
About five-sutla of all butler and four-fiftlu of all 
cheese entering into world trade is imported into 
European countnes. Commerce in powdered and 
canned milk vanes sommylul in boUi volume aM 
direction, sometimes being sent to nations plaguw 
With temporary or clironic famme. Recently, w 
Far East has accepted nearly one-half of all this 
processed milk, and Europe somewhat more than 


one-eighlh. Europe is tlius outstandmg among 
world regions m tlio international trade of milk and 
Its products Most of tius commerce is among Euro- 
pean countnes ratlier than to and from Europe as 
a region. 

Of lodividua] nabons, the United Kingdom is 
by far the leading importer, accepting as much as 
three-fourtiis of aJJ butter end over one-half of all 
diccse. West Cermany, Belgium, Luxembourg, and 
Fiance (the last receiving butter only) are also 


Figure 21 3 Milk cows in 
the United Staler. There are 
many in the dairy belt, but 
many also are in the South 
and pockets of the WcjI 
How would fills map compare 
with a mop of human 
population? (US. flureou of 
the Census) 
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note^40rthy importers Denmark and the Nether- 
lands are the most prominent exporters m Europe, 
hut neither accounts for as much butter or <*eeM 
as does far-off Neiv Zealand Austraha and the 
Umted States also are among the leaders m the 
forv.ardmg of these commodibes, Austraha bemg 
particularly active in butter and the United Slates 
m cheese The Netherlands is ll« dominant shipper 
of canned and powdered imDc. followed by the 
Umted States. New Zealand, and Australia. Wid^ 
the bloc of Communist nations there is essentially 
no trade m milk or its products at this bme. 

The dominant flow of milk and its products is 


thus among non-Communist, tech n ica l ly advan^ 
nations, notably m Europe Except m West ^ 
many and Portugal, only rather mo^ 
tariffs are maintained on these commoditi« y 
more active tradmg nahons To a deg’ee, the 
bership of Australia and Nmv Zealand m the Bntisa 
Commonwealth and the sterlmg bloc result m 
channeling of their exports toward the m 
Kingdom. By and large, howeser. world 
m tnilW products appears to be more or less a 
response to supply-demand conditions an r 
bvely unaffected by special pohbcal and econa® 
arrangements 


beef and veal 

We toe noted pievioojly that anim^ ae nued 
in both teehmcally adsanced and underdes eloped 
economies, and that records of their ^tenw are 
not always complete, noubly m underdeveloped 
nabons Available statisbcal daU inicate of 
all meat produced and consumed m the worI4 beef 
and veal account for about one-half, pork and pork 
derived meat for about hvo-fifths. and mutton, 
lamb and goal meat for most of the comparabvely 
small remainder * These daU are probably r^o 
ably accurate, espeaally with res^ to beef and 
>e^ which are produced m quanbty primarily in 
technically advanced nabons maintammg rather 
complete records 


BEEF AND VEAL CONSUMPTION 
Approximately 25 milhon metne tons of W 
veal are consumed each jear Most is beef, ob- 
tained from sizable animals usuaUy ranging in age 
from eighteen months to three )ears at the bme of 
slauc'hter \eal, which is the meat of calves ^ 
ally *001 over hvelve weeks old, is not consumed so 
acbvely. m the United States, for example, appron 
mately *9 pounds of beef are consumed for each 
pound of veaL 

Among mdividual nabons, the United States is 

» Agncvltutal Statists 19SS.US Depaitmenl of 
cukuic, 1960, p. 362. 


Without senous compebbon m aggregate 
boa, accountmg for approximately 30 per 
all beef and veaL Secondary nabons mclutte w 
Soviet Union, Argentina, Braal, and some o 
more d)'nam]c counbies of Mestem Europe 
Beef and veal are uhlized almost eubr^ 
foods, and jet they are relabvely meffiaent 
voters of nabiral enviroamental nutrients into 
ones for the human diet Except m the fow ® 
usuaUy small sociebes pracbemg nomadic 
quasi nomadic giazmg, beef and veal can be co^ 
sidcred more or less as luxuries available 
amounts only to economies which can afford 
and their consumpbon occurs mainly m techm / 
advanced nabons The United States ranking 
parahvely high m per capita consumpbon an 
Iremely high in total consumpbon, is an exce 
example of an economy which can afford j 

However, a number of techmcallv 
nahons of small to mtermediate size rank nig 
than the United States m per capita consumpbo^ 
Included m this hst are Argenbna, Uruguay ® 
Zealand. Austraha, Denmark, and Ireland Ea 
these contains a rather small populabon and a 
mdustiy sufficiently acbve to enable it to 
in other words, each contains a surplus of dom 
mpply over demand. A high per capita consumF 
bon of beef and v eal thus tends to be encourag ^ 
in such countries, some of which rank rather o 
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among technically advanced nations when con- 
sidered as to level of living. Tlius, die cQnsun»{>- 
tion of beef and veal, vvlulc predominant in tcdi- 
nically advanced nations, is not nccessardy a close 
indicabon of level of living. 

BEEF AND VEAL PRODUCTION 

Clobal distribution 

Tho habitat of cattle is estensive, the animals being 
found in all continents and at latitudes ranging 
from GO* N to 50* S. U’ldi allowance for the un- 
usual situation wlucli v\o have already noted in 
India and Pakistan, die world’s catde tend to be 
concentrated in milder climates— more spoafically, 
in the middle latitudes and at intermediate eleva- 
tions of the low latitudes. Among chmatc types, the 
manne, humid continental warm-summer, humid 
continental cool-summer, and humid subtropical 
all contain rather large number! of catde Eacli ^ 
these tjpes, it will bo noted, is raUier consistcndy 
moist, and Is capable of growing enough 
tural commodities to support largo numbers of botli 
human beings and livestock (compare Figs 7 1 and 
51). In contrast, in such climates as scmiaiid. 
trupicai savanna, or mediterranean, v. Inch arc albcr 
continuously or seasonally dry, generally there are 
not so many catde— despite the fact diat hvcstoclc 
frequendy plaj-s a primary role in die economics 
with which these climates are assoaated. 

Since international trade in hvo irnmum is 
comparaLvely light, the primary nations of beef and 
veal production are those widi large catde {wpu- 
lations. There are, of course, exceptions. We have 
noted, for example, dial India reahzes only a 
pereenUge of its potential beef production. Also, 
some dairy areas produce less licef than die size 
of dieir catde populations nuglit indicate Never- 
theless, die world patterns of beef and veal outpu 
and of cattle population are reasonably similar 

Leading nations and 
regions of production 
The United States, supplying almost 30 per 
die world output, has no peers among nabons m be 
and veal production Of secondary importance are 


tlu9 Soviet Union and Argentina, each of which ac- 
counts for less than one-tenth of the grand total. 
Brazil, West Germany, France, Australia, die United 
Kingdom, and Canada are noteworthy producers. 

Nordi America, Europe, and Latin America are 
dio leading regions of protlucLon, and dicy aggre- 
gately arc responsible for about three-fourths of 
the wurld totd. North America's position is due 
largely to die liigh output of the United States, 
aldiough Canada and Mexico ore not unimpor- 
tant In contrast, bodi Europe and Latin America 
contain several nations which rank above the world 
average, and dicir radicr high positions as beef- 
and veal-producing regions are due to the number 
of nations (hey contain rather than to die output 
of any single nation. 

The Untied Slates Certainly one of tlie most ro- 
maikabb cJiaractcnsUcs of beef and veal produe- 
ttoD in (he United Sutes is its growth over die past 
quarter centniy In 1937, die total number of catde 
being kept for oUicr than dairy purposes was over 
twice as large os in 1930, and the production of beef 
and veal abo essentially doubled during tho some 
penod * Among reasons for such a dramatic increase 
are (1) the decline in die number of draft ammab 
and (3) die nso in number and level of living of 
tho Amcncan people Tlie liorse-and-mule popula- 
tion of tins country is now only about one-fourth 
as largo as it was in 1920, and the substantial 
amount of ca-opland released from produong their 
feed can now ^ used for other purposes, induding 
beef and veal production. With the nse m the coun- 
try's level of hving and its population has come a 
growing demand for meat. Thus diere has been a 
growth stimulus from both the supply and the 
demand sides of die economic equation. 

VEAt From the standpoint of United States 
production, it is somewliat misleading to classify 
veal with beef, for a substantial amount of the for- 
mer CTHnes from dairy herds. Since only a few of 
the male progeny are kept for breeding purposes, 
roost are eidier butchered for veal while v ery young 

• Agrteullural SliSljllcr, i957, U S Department of Agn- 
cukiuB, 1938. pp. 376 and 430 
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Figure 21 4 Duirib«t«* of 

eUcaOle both beef atid 
dairy tn the IJaiXed States 
The com belt Uadi, but the 
density u rathef heasy 
throughout much of the 
naion. Fete or no cattle oceuf 
tn eery mourUanout, eery 
dry eery edd, end eery 
ttcampy places. (US buttai 

oflheCenssis) 


or fittened £or subsequent iUnsBtcr 

alran CTonooically sound, sod ““'ll «■ >“ “ 

DOT tsl SOTO ti<»n bull also bora “ di« dauy 

hOTjD Tbe miportOTOT of the duuy bdt us sesl 
. . 5^ e-j L» hiffh-ranlonz O 


iportance oi u» — — 

produc^n u sugsested b) the h.gb-nBhng pc« 
Lm of ^^l5amsm. New iork Pennsjb-sn-. and 

Mjchicaaintfaeslau^erofcah-es. 

I the (lairy belt D by no tbe 

onlv source of supply for tbe nahoo, >-ed T,^ 
ranl3 unmediately behind \\ wonsin m calf s^^ 
ter and a number of sUtes m the Central. Far 
Western, and Soulfaem parts of tbe anmUy are al 
least noteworthy suppliers. 

BEzr The trend toward urbamratwa and spe- 


Bor ibe trena ujwaiu — i 

osW OTsplojOTOit lu tbe Uuittd SD^ bus 
an increase m commercial beef produetjoo. More 

and more people are e ther mosmg to or bong ^ 

. * __i fisOTtr awf huvin? tbeu 


eopie are e inti li*/**-* — » - - 

m the tovi-ii and at) and they are bo>-mg tbew 
beef and other meat m packages wiapped neaUy 
m plastic containers. Tbe d omin a n t market, ot 
course, hes in the manufacturing bell, but the Far 
Western and Southern stales are of nsmg napor 
tance. , , 

The immediate soirees of supply to the s-eiy 
larre slau Ater bouses are located generalh « 
somewhat besxmd, tbe western penpbery of the 

nabonsmaaufactunngbelL Omaha. Chicago kao- 


sa* City Denver Fort wortn, uKiaouu- - 
SL Joseph (Missouri) are tbe leading beef 
centers. \ eiy many small pae bn g plants are 

within aTM< near tbe nabons effectiv* aie»^ 
Slaughter cattle reach the nabons large paclang 
bouses from farms and feed lots m whidi 
raisng or fattetung are either speoalbes or 
several interests. Tbe> may or may not baveb^ 
bom on tbe farms from which they are shipped 
markeL Appmxunately oS per cent are estsmateo 
to be produced m tbe Western range, tbe uxamr 
gated, natural grassland of tbe nabons seveniee® 
Western states.* Most of tbe remainder are 
on crop and livestock farms of tbe Middle W 
South, and Far West (Hg. 214) Tbe 
whicfa are bom on tbe open range usualh 
transferred to feed lots for fattening at ages rang 
mg fr o m twelve to thirty months. A few 
are slaughtered while “grass fat” m other wunis. 
wl^ they become as heavy as possible from 
tag the raiij^e In either case they are shipped 
t^«. grass counby The feed lots w hicb receive most 
iKpm are located chiefly within or near the c*^ 
belt There the range cattle often are joined 
hsme-grown Iwds fw a few months of intensive 

» M. E. Eaacaiser Beef CeaU Uuibaniij 
Fnzitai and Pubhthm. Danville, CL. ISoa. p- 
catimiiF may be bi^ 
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feeding before bang forwarded to the slaughter 
houses. 

The com bell long has been the leading region 
in tlie fattening of betf, despite the fact tlat only 
about 17 per cent of beef cattle nutrition is esti- 
mated to be supplied by com and other concen- 
trates.' Tlie rougliage wliich supphes most of the 
remaining 83 per cent is often made up of com 
sdage as well as alfalfa, closer, grass hay, and other 
crops which are easily grown llierc 

A major, if not more important, factor respon- 
sible for tlie focusing of bccf-cattlo feed lots upon 
tlie com belt is its location. Tlic open range is to 
the west, and the city markets arc to tJie cast, 
where better is there a spot for fattening cattle on 
their way to market? It will be interesting to sec 
whether a similar industry doclops on the western 
side of the open range country as tlie PaciCc Coast 
marLcts become larger. 

The breeds are inacasingly the heavy wef 
typcp-Abcrdcen Angus, Hereford, the flcmiCT 
strains of Shortliom, etc. In the South, where high 
tempcratuics and insects and diseases discoinage 
these breeds, successful efforts have been made to 
cross dim with Zebu and other low-latitude cattle. 
Tlie result has been a number of distmeUy new 
breeds which produce satisfactory meat and yet 
are comparatively unaffected by the natural con- 
ditions which discourage traditional breeds. 

Willi increasing commercialization of beef pr»>- 
duction have come larger and more highly media- 
nized farms and randies, and a marked decline in 
their number (Fig. 21,5). This is in keeping waU» 
a national trend which we have already noted 
However, the hvcstocfc industry-whether involvi^ 
beef cattle, dairy cattle, or swine-is being affect^ 
to a degree exceeding the national average On I le 
whole, only the largest farming units are increasing, 
regardless of location. Economies of scale arc 
being demonstrated: the well-financed, mecham 
large holding is proving that it can outproduce, 
unit for unit, the small fanner, and '“?*“** 
losing in competition. Interestingly, most of the de- 
creases m number of hvesloclc farms are occurring 



in the rom bcll-where cash-gram forms have in- 
creased the most rapidly (Fig 17.7). It would 
appear that more h\-cstock farmers and diversified 
fannen now grow gram for sale and that profes- 
sional feeders buy the grain for their feed lots 

Other Producing Countries The United States is 
so outstanding in commercial beef and seal pro- 
duction tliat it would be misleadmg to give any 
otiier nation individual treatment As a group, how- 
ever. the remaimng nations are not inconsequential, 
for they supply about 70 per cent of the world 
output. 

Among these secondary nations two types of 
farms are recognizable: (1) those m which the cat- 
tle are grown m conjunction with commercial crop 
aod livestock farming, and (2) tliose in which tlie 
ammals are raised on hvestock ranches and shipped 
elsewhere for fattening ’ There is a tendency for 

*T<i a de^ee, both are also reprrsested In the 
United States, the first in the humid East and Middle West 
and the second in the range country of the and and semi- 
andWesL 


The hotrteas registers how many tunes the animal 
stretches its ried, hes down, stands up-even the 
number of limes it switches us tail This 
Hme^nd^molton study is to produce better beef— 
and os-loil soup (British Information Setvtees) 


368 


THE ROI.es of selected COMMODITIES 



Conceyor beUt carry cattle feed from the s>la to 
the feeding trough More and more feed lot 
operators tn the United States now buy their feed 
raher than roue it themseli.es and concentrate 
their attention wholly upon cattle fattening 
(Successful Farming and Century Electric 
Company) 

the first to be onenled toward domestic markets, 
and for the second to be onented to both foreign 
and domestic markets. Most European ^ntnes 
contain good examples of the first type, and Argcti 
tma and Australia good examples of the secoi^ 
Other farming systems, such as are found m the 
Soviet Union, Brazil and Canada, do not fit sato 
factonly into eiUier category but contain examples 
of both (Fig 71) 

Because of the scaraty of good agricultural 
land m Europe and because of tlie inefficiency of 
animals m transfemng calories from nature to the 
human diet, the best land of Europe is planted 
largely to crops which can be eaten directly The 
cattle are grown and fattened largely on pasture 
and root crops and their by products, such as beet 
pulp, the sugar content of the roots being rched 
upon to help bring the animals to slaughter condi- 


tion Although beef breeds are present 
purpose breeds predominate The meat, w e n 
« fine in quality as that produced by ^am an 
other concentrates used in the United Stat^ 
both palatable and nutritious France, West wr 
many, and the Umted Kmgdom are the 1^6 
European producers France, Denmark, an s* 
land are more than noteworthy exporters 

The beef cattle in Argentina and Australia a 
mown pnmarily on sizable holdmgs locate m 
immediate hmterlands of seaports which core ea 
country s nodal region of economic achv^ 
Argentina, this hinterland focuses upon uen 
Aires and nearby cibes, and in Australia upon i 
ney, Melbourne, and Adelaide The cattle thus mow 
only short distances from their pastures . 
slaughter houses where theu carcasses arc r 
for either domestic or foreign markets 
Argentma, they are fattened for slaughter c / 
on alfalfa and other legumes \Vhile both oa 
depend mainly upon such cool latitude beef 
as Hereford and Angus, each also has a minor, o 
latitude beef industry, the meat of which usually 
canned for domesbe and foreign consumpbon 
ID the South of the Umted States the anim^ 
raised id hot climates frequently are the 
crossbreeding of imported beef types with na ' 
cattle 

The Soviet Union is the only Commumst na 
with a well developed commercial cattle industry 
Its annual volume of beef produebon is now 
only to that of the United States Emphasis on ^ 
since the Second World War has been 
in comparison with that on swine, and 
iKcn by about 10 per cent of the country * J , 
19M average The animals are well 
throughout the country s effective area of pop * 
boa and economic acbvity in apparent conio 
bon with the nabonal pohey of maximizing o 
output of commodibes and thereby reducing 
volume of internal freight baffic In the more hum'^ 
northern porbon of that effecbve area, the cattle ar 
part of a commercial crop-and livestock farming 
system not unlike tliat of Europe except for 
presence in Russia of coUecbve and state farms 
the semiand land to the south and cast, there is 


AGRICULTURE ANO GRAZING: ANIMAL PRODUCTS 


tendency for spconlization in beef by collectives 
that necessarily are larger tlian diose farCficr north 
because of the reduced amount of pasture per anL 
mal umt in this drier country. However, much of 
this land ha$ been plowed recently in tlic ucU- 
hnown vugin- and idlc'lands sdicme and has been 
converted at least tcmporanly from grazing to api- 
culture. 


beef trade and 
transportation 

OomcBttc 

Tile high percentage of beef entering domestic mar- 
kets is subjected to conditions of trade and trans- 
port that vary, especially with type of farming. 
Areas of commercial crop and bvestock farming usu- 
ally are well within Uie nodal regions which are tlie 
clucE domestic markets for their products, and 
trading beef animals is merely a matter of for- 
tliem to tho nearest town or, at most, the 
closest regional reccivmg center. In contrast, areas 
dominated by livestock ranching tend to be farther 
from their urban markets, and. especially m sudi 
large nations os tlic Uruted States and Canada, theu* 
cattle are shipped to market by truck or rail over 


appreciable distances. As we have noted, the ani- 
mals commonly are not sli/pped all the way at one 
time but are diverted for a few months to inter- 
mediately located feed lots and farms for fattening 
before being forwarded to the slaughter liouses. 

Refrigerated trucks, railway cars, and ocean 
vessels hav« made possible Uie rdabvely easy do- 
mestic and international transportation of b^. 

fnfenuztionol 

Hie low percentage of beef and even lower per- 
ccnlago of live cattle entering mto international 
trade diiedy involve a commerce among techni- 
cally advanced nations The major flow is from the 
Southern to the Northern Hemispheres— from Ar- 
gentina. Australia, and New Zealand to the United 
Kingdom and other countries of northwestern Eu- 
rope, and mtcreshngly, the United States To an 
extent, such alBhaboiis as the Bntish Common- 
wealth and the sterling bloc affect this trade, but 
sudi uncommitted countries as Argentina and Uru- 
guay negotiate largely as independents, selling to 
the highest bidder Some actud and potential im- 
porting nations have restrictive tarifls, quotas, dis- 
ease and contamination inspections, etc, which 
reduce the volume of their incoming shipments. 

One may well ask what will become of this 


Figure 21.5 Increaaeand 
dccreate in Ucetiock farm* 
of the United State*, 1950- 
iSSrt. r/iere are fewer bai 
larger farm* In the tradttional 
Iwestock-feeding area. Aha, 
some former Uoestock farms 
nou) are cash-groin farms 
(V.S Bureau of the Census) 
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lade if and >^hcn the European Econonuc Commu 
aity and similar plans are fuUy rcalired. for 
pliis envision "Europe for the Europe^ -i^, the 
Lppl>TDg of more European demand for agnail 


tuial products from European sod- ^\^lere, thea 
vv-ill Arcenhna and other outlying suiplus-produ<M, 
areas $<dl their beef? In the United States, itself a 
heavy producer? In the Soviet Union? 


PORK. BACON, AND HAM 


Often dismissed as a lowly a n i m al, the hog has 
found Its way into an intercstmg array of techm 
cflUv advanced and underdeveloped cconormei. 
Indeed, escept in portions of extern a^ sou^m 
^ the swine population of the world is distrib- 
uted geographically in a pattern net unlile that of 
the human populahoo. Not overlv handsome ^ 
sometimes unaware of Lfei mcehes. t^ anuria 
an effiaent producer of calories, whet^ from 
gram, acorns slam tmlk. garbage, or whatbavo- 
?ou. In addition, it reaches slaughter sue qmcUy 
usually ksi than a >ear u necessary to bring the 
to slaughterable condibao. From su to 
ten pies male op a litter and two litters pa year 
are not uncommon. Furthermore, a bog can live m 
a variety of natural emironmeotal coodiboas-in 
the open air where cLmabc and other escesses are 
absent or m small and ineipenav e shelters. 


PRODUCTION AND TRADE 
OF PORK AND DERIVED 
MEAT PRODUCTS 
S.in. .re raised UiscI) m die lUboB 

arecoiisumed,andanevcnsaiaIlerpcrcentage 

animilc and meat enters into the world market 
IS true of beef Such bade as does occm « 
manlv in bacon, ham, and salt pork rather 
fresh meat and is apprecubJv a movement 
Western Europe The United kingdom o 
Oonably the Uading importing nabon. a» 
mark, the Netherlands, and Ireland are the majo* 
Western European exporters. K seeoodarv 
menl occuis within the Communist bloc 
solves exports from Poland and Communist Coin* 
to the Soviet Union. 


CONSUMPTION OF PORK AND 
ITS DERIVED PRODUCTS 


Appronmately 20 million metric tons of po^ U 
and ham are reported to be consul^ each 
v-ear This Communist China, which is a 

heavy consumer but as jet has not report^ ib 
cons^pbon of pork and pork products, although 
It has reported its swine populabon. Consump^ 
in Communist probably exceeds appreciaUy 

that of the United SUtes. which is far ahead 

odier nabon for which daU are available. Other 
ormnineDt nations mclnde the Soviet Lmon, West 
Germany and France Europe as a region u a major 
consumer accounting for neailv one-half the 
Imported total Prob^ly one-half of all pork and 
its products IS consumed on each side of the iron 


Communist ChiM 
The more one hundred miUion swine of 
mumst nhina are scattered rather generousiV 
througluDt the lowlands of the east and hiD coun- 
try of the southeast, and clustered in the Sze^*'*® 
basin to the southwest Like poultn which also are 
scavengers in Communist China, thev are present 
almost every type of farming area and under var' 
mg natural environinental condibons. An 
m their numbers is being encouraged under 
Communist regime. 


ThelMtedSlaia 

In sharp contrast to Commomst Chin a, the k nited 
States treats most of its swme very well 
their short stay on this earth, pampering them wi 
corn and other gram, sknn milk, alfalfa and o 
leguminous pasture as w ell as grass, and es'en 
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tenpUng tlicm wth specially prepared concen- 
trates. Tls a pnvilcgo to be a pig in a loclimcally 
advanwd countryl Yet some scavenger aspects re- 
main. A comparaUvely few swino are raised on 
garbage, most of whidi is now cookw to avoid 
human infection with triclnnosu and other diseases 
traceable llirougli pork to such waste. More we 
placed m tlie same feed lots with cattle being fat- 
tened for slaughter, and lliese obtain an appre- 
Qablo portion of their nourisluncnt from grain an ^ 
other feed not Uioroughly digested by the cattle. 

Most of the naUon's swine, like most of lU 
b«f. are fattened in tl.e com belt; but. unhke inu<* 
of the beef, nearly all ate bom on the farms and 
feed lots where Uiey are fattened (Fig. 21 fl). Iowa 
alone contains nearly one-fifth of the national total, 
and Ilhnois and Indiana jointly contain another on^ 
fifth. Most of the remainder arc scattered 
out Uie soullicm and eastern portions or 
country. , 

TJ« national volume of pork produchon has 
not increased appreciably during the past q 
century m Uie United Slates, dunng which time 


•Thu martice. hawevrr. Is being 
it by the fattening of younger cattle whith. » “B V 
Zsht mud. more rapidly 
>ycartalds. are more efficient in their fo^ 
u fewer hogs can be fattened in ll« same feed lots. 


die output of beef and veal here has nearly 
doubled. This lias been due largely to a heightened 
demand for beef and veal whl^ an increased level 
of living lias made possible. Production of lard 
from liogs also is declining relatively, partially be- 
cause of competition vntli vegetable oils from soy- 
beans. cottonseed, and other domestic sources. 

llic number of farms speoahang wholly or 
pardy in pork production is decreasing in the 
United States, whereas die number of cash-grain 
farms is mo’casing (Figs. 215 and 177). Tlus is 
true especially in the com belt The smallest farm- 
ing units appear to be suffering the greatest num- 
ber of casudties. 

The Sooief Union 

Long an important swine producer, the Soviet 
Union has placed an emphasis upon this commodity 
since die Second World War, and its annual yield 
of pork and pork products has risen by nearly 70 
per cent of its 1951-1955 average, "nie over-all 
pattern of swine growth there coinades closely 
mdi the country’s effective area. However, the ma- 
|onty of the animals are raised on collecbve forms 
in the southern half of the commercial livestock 
and farming region, chiefly in European Russia but 
(»itending around the Urals into .Asia. Swine raismg 
also overlaps into the commercial gram region. 
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Other countne* 

The swme production of Europe is conceatra^ 
notably m ^^€st Germany. Poland, and East ^ 
nany where root crops are feed mamstaj-L The 
United Kmgdom, Czecboslos-alaa, Hungary. Den- 
mark, and Spam also are important Indeed, swine 


are present m unpressn-e numbers ihrou^iout most 
of Europe. v * 

South of the equator, swine are vntuaHy abseni 
m the Eastern Hemisphere They are present t®* 
ever, in T.ahn Amenca-conspicuously so m Braal, 
which ranks behind only the three vrorld leaders. 


WOOL 

^^oo^Moog has been a textile mainstay ItranaiM 

so m tbs twentieth century, despite mncased utih 
zabon of plant fibers and the comparatAelv recent 
development of arbfioal threads, Measured by ton- 
nage. It U now produced and consumed in amounts 
exceeded among a^cultural fibers only by cotton 
and juts. 


WOOL CONSUMPTION 
Most wool, iml.Ve cotton, is consumed shortly after 
pToducbon. and essenhally no stores are ac^u 
Utmg The annual consumpbon thus is equal to tl^ 
of p^ucbon. wbch cunenthr u estunated to ^ 
neaHy 2 milLon metric tons, including gre^ wb^ 
amounts to aver one-lbrd of its total wwghl (Table 
21 1) About seven4enths of tbs is used for apparel, 
fcmt mods, and blankets, and the remaining tbee- 
tentb for carpets and diverse puipmes not requir 
mg quahty fibers 

Wool ojnsumpbon is concentrated m the more 
populous technically advanced lands, wbch coi^ 
d^taHv are located m dimates sufficiently cold to 
encourage use of warm dothmg at least part of the 
^ear Western Europe is the largest regional con- 
soler usmg up nearly twxi-fiflhs of the annual 
world production (Hg 2L7) \mong mdivTdual 
nabons. the Umted Kmgdom is outstanding, ac- 


•Tbe wwld usual ooljuit o 


*-es about twice the tunai^e and »pi*oDm».ew tbe s»« 
vije wooL Mtatoo and Umb, howeva aeaxai fce le» 
iLan cae-Ehb ol tbe walT* t«xxdcd oeU snfplr 
«t>c 4 a a nape tber To ai«d b wxm m g ocesiively^ 
cyckjpod* w« iba3 coocenasle opon tbe fcbo and nia 
only occaaanaSj to tbe caeaL 


ooimtiDg for about one-seventh of tbe world total 
The United States tanks second, with about ^ 
The Soviet Union is conspicuoi^y m ih^ 
place and is rapidly nsmg, between 1950 a nd 1^ ^ 
an increase there of 60 per cent has been recorded. 
Australia. France, West Germany Japan, Argeo* 
Italy, and Belgium also are prommeot con- 
stumsg nabons. Western Europe consumes over 
one-tbrd of all w-ooL 

41i1m^ both the Soviet Union and Com- 
munist China are emphasizing wool, tbe cons^p- 
turn widim tbe Communist bloc as yet is h^ ® 
compaiuon with that elsewhere Only about one- 
sixth of all wool IS used up behmd the iron aiitaiA 

WOOL PRODUCTION 

Aoturol conditions and 
agncuUuraJ practices 
Sheep can graze on pasture where cattle and 
wtMld starve Their populations therefore encroaoi 
upon the world s dner sections to a greater extent 
than IS true of aav other domesbc animals except 
goats and rnrwtt Much wool thus is produced m 
mjTgrnal lands of Australia, the Soviet Union, 
Zealand, Argentina, the Union of South Africa, tbe 
United States Communist Chma, Spam, and eh^ 
where (Fig. 217) In most cases these marguul 
lawHt are excessively dry but to some cases tbev 
are too wet or too mountainous for other efiecOve 
■to-g Wliere wool, parbcularly carpet wool 
other inferior grades is the primary objeebve tne 
sheep can be grazed m such pastures throoghorf 
most of the year and need be fed, if at all. only 





w cent 

r,™r. 117 
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Uiufcxl 0"*^ officr part* of northwestern Europe. 


flunng such times and m such amounts m 

saiy to Ude them over to the nevt pa* j**r„ 

Under suclt conditions, there is htde nee 

cem about balanced diets, etc., lor mos . 

animals are not going to be fattened an co 

into mutton orUb chops. However ^ 

bettcr.<iuahly wool, or botli meat an 

being sough! more attenUon is g.ven to the coo- 


ditions under which the animals are grown and 
fed Tlus occurs mainly in technically advanced 
oountnes. especially m Europe and the eastern 
United States, where the markets for mutton are 
close enough to areas of production so that meat 
as well as wool is an important commodity. It 
occurs also m some nations wluch, although ship- 
pmg their commodities over long distances, have 
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F iguff 21 J Wfcrr# Ot* 
ifteep of Ox* L luud Sl*l** 
Oft foued. \Vfy the concen- 
tration tn louthtcejitm 
Texas? (VS Bureau of the 
Cenna) 


do eloped a p^cy of faOo^»‘Uig careful ajncul 
tund pracbeea w order to cotspete la llie wcrid 
Durket For exaaple. an apprccuble quaabt^ of 
muttoa and laisb as v^cQ as v^ool oo es from \us* 
tralu aod Sew Zealand to Europe, and as mucb 
ttre u gnen to the flocis in these tuo rutvosasm 
tnudi of NN esteni Europe. 

Sot con* 

(her tvbT>-thizds of the ^k-orltTs recorded produebon 
of wool comes from sparsely^ populated oatioas of 

Southern Hecuspbere (^g. U7) Australia, 
with oeady one-third of tlw wild total, u (he 
leader of dus group and Sew Zealand. Argentioa. 
and the Lruoo of South Africa are sery ssportast 
producers. 

Of the maaining c&e-^hsd, most is produced 
m nahn m of its co&sumpboa. The Smiet Union, 
sow ranhsg behind -Australia in wxirld output uses 
up essentiallv all of its aimual suppl) The Umted 
States, now produoeg at less than three-fourths of 
dsnoDStrated capara^ not onlj uses up domesbe 
supplies but also imports an even lar^ amount 
than 15 produced at hcaoe Figure 21.S shows the 
distdbabon of sheep m the United States. Tbe ca 
boos of est«n Elurope aggregately produce about 
o&e-fouitb of their annual vxi'aaous oonsumpboii. 


TRADE IN WOOL 

DometfiE 

Shgftly over one half of all wt»l u coos®*^ 
domcsbcall) U is probable that this amouat 
rwc in the immediaie future as the output of the 
Soviet Union and Communist Quiu increases, f* 
both tlicse oaxjoas are producing ahoost enUrtfr 
lor domesbe consumpboo Except in small country 
ubeic men and snJmaU aec^isanlv are crowdeo 
together tins trade mvohes movemeot usuall' In 
land , over appreciable distances, for as wc hav* 
mdicaied, many sbeep are grown m oullvmg place* 
of margmal productmtv that are located evrn fa^ 
tber from urban agglomerabons than are the most 
extenstv e types of crop pnxfucbcm- 

Intenustiotuil 

World trade m wool u focused sharpl' upon West 
«m Europe parbculari> the United hiogdom- ai^ 
upon the United States and Japan (Fig il”! 
over Iwo-thirds of this trade moves to Western 
Europe, ov er one-fourth ^mg to the L nisd KiBg 
dom alone. Japan and the United States tale abi^t 
one-tenth each. Other impoitmg nabons are “ 
BUicb less sigmfiraiice. Austtalia u easily the Ica^f" 
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ing c-xportcr, followed by New Zcolaod. These t»o 
nations furnish over Ihrce-fiftlis of all carports. 
Argentina and the Union of Soutli Africa also are 
important exporters. Wool motes l^gclyfrom 
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WBXXETEB AND WUUSEVia MAK HAS I>aiAEn:m FOSISIS, HE HAS FOVVB THES^ 
almost utdupeD&abte m the ohtamnwmt of food, shelter ftjeh 
some lyp^ clothing His dependence upon them has beem exceeded, per 
tups, oiy by has greed, and, as eail) as 2.500 j'eais ago practices of o®" 
tioll^ forest managoneot were initiated m China to save a decLiuol 
resouioe~^ract]ces which appear to baAe ended when the Chou dviustr 
of that nose apprecuhiy deforested land was succeeded by less inse rolflS- 

Despite maraiuttng ujto ^loicsst Stands, howe'er forests 

are stiH veiy widespread, cos'ering over ooe-fourth of the earths 
surface (Fi^ 22.1 and 6,2) * ^\e have noted in Chapter 6 that tbev reaci 
b oot etjustDf 8J far as lat 70* \ as far south a* 
the tips of Qotucebound oontments. The acreage of broadleaf forests exceeds 
that of conifers bv an approximate ratio of 2 J About hvo thirds of ^ 
wxuIcTs forests are m suSaendi thjch stands and are of suSoentl' 
quahtv to be classified as ptoducti'e However nearly one-balf of the pro- 
ductive forests occur m isolated places— high mountains continental mte- 
nors, very cold and very hot counti^ etc.— and heswe are classified »* 
inacttfstihle. Thus only sbgbU) more than one-third of the worlds forats 
are considered to be both productive and accessible at mans current leve^ 
of t«iiao’og 5 Of these producbye, accessible forests, about one-third ar^ 
coniferous and the remainder are hardwxwds Most of the coniferous forest* 
ate m the middle and tu^ latitudes, and most of the hardwood forests 
m die lovr lahtudes.* When oonsideied m terms of per capita reserves “ 
the mayjr wnrld dn-ismos. the Soviet Union, An^ca, North Araencs. 

and Oceania are outstaodmg possessors of accessible forests ( Fig 222 

A smpnsing variety of matenals « obtained from trees the more co®" 
cion being timber butts and nuts, vegetable oils, natural rubber nav^ 

• D y Lo, ■VQam.* m A tV crid Ctvgrap/iy of Fomt Reiovrta «£. ^ 

^l3a1caa Ceop?{duciI Soostv btr SUphea tUdm-Cotst. JoLa k. VVngbL iid ^ 

T erUJ, cc^'i^a 19aS TW BoswU Pres Compuj Sew Ytric. p OdX 

’ \ktiaa^ bv no lacaia m v ggu i 

* See aLo VX S. VX ovtmsly sod E- S. W ovtmsW W orti Fopnictvn Oid 
Tbe Tmnaiieth Ca^my Fim^ Inc.. New icrt. 1&>X pk 
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iVB.,r« 22 1 World dMlrifrulton of primeval foreiU, of prttcnl^tj commertial 
‘ “■ ^oreafr, and of deforettation. 


stores (tar, pitch, turpentine, etc.). 
extract, camphor, quinine, and »“8“ 
these, however, are domesticated, and tlieir 
represents agnculture rather Ilian fores -pr 
industries (see pages 5-9). Among I e -Am- 
tics obtained primarily from forest-pro u > 
tries. ToundJod is outstanding Roundwwd « «« 
timber that as yet has not been cut to , 
timber. It is the product of tree tounks an 5^^ 
branches from whicli all small branches have been 
trimmed. 

‘ An ex c ell e nt and moving appeal ^ 

velopmcnt. use. and care o( tree. h« made ^ ^ 

dutinguidied geographer h &iiipaDy. Ne» 

A Permanent Agricutfure. The Devm-Adait P»“r 
York, 1950. 


CONSUMPTION 

Of the world’s total annual cut of roundwood. over 
700 miUion cubic meters are esbmaled to be con- 
sumed largely as fuel, and over 900 milhon as indus- 
trial raw materials.' Much of the fuel wood is 
used for cooking, space heating, etc , but most in- 
dustnal wood is forwarded to sawmills, pulp and 
paper plants, and fiberboard factones There is 
much waste, in both forest and factory 

• The State of Food and Agricubute, 1958. United Na- 
Ums Food and Agnculture OrganuaHon. Borne, 1958. p. 
lOe See also Table 22.3 showing production Keep in mmd 
that abnost no roundwood enters into inlcmatlonal trade, to 
that poduction nearly equals consumption. 
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Figure 22^ Acre* per 
inJiahiUint of total, acceuibU, 
and utiUsad foreiU for the 
leotld and lii fna;or dtctrion* 
Accessible forest Is that 
tchch can be reached feasibly 
by commercial transporta- 
tion Why the large difference 
beticeen total and accessible 
forests in all mofor dioistons 
but Europe and Asia 
(e*c2i«iing the Soviet Umonf? 
(After SUte of Food and 
Agncultuie 1955 United 
ft otions Food and Agrlcul’ 
turaJ Organization, p Q) 


Fuel wood 

Tl)o Soviet UtuOn and Brazil are the leading re- 
corded users of fuel uxcd. Nations of secondaiy 
unpoitanec are Indonesia, tbe United States, Japan, 
and France (Table 22^, the table sboMa produc- 
tion, which IS almost identical with caasumpboa) 
Technically advanced nations, plus underdeveloped 
Brazil, Indonesia, and Communist China thus ate 
at the top of the user Ust However, a suable 
amount of fuel vvood is consumed by the numerous 
underdeveloped countries, their aggregate share 
being recorded at over one-baU the world total 
Tltcir actual sliare probably is much higher, as the 
reporting of data u not alw-ays too complete in 
sucli lands 

Most fuel wood IS Iianiwood, which prcvaib 
in tiie forest of tlie low latitudes where the majority 
of (lie undenlevclopcd nabofis arc located Mudiis 
converted into charcoal before being burned. The 
majority of tccluucally advanced nations that cm- 
sume fuel wood also obtain it chicdy from their 
stands of hardwoods. 


Industrud wood 

Technically advanced nabons dominate in the con 
sumpbon of industna] wood to a far greater degree 
than they do m fuel wood use (Table 22.3) The 
Soviet UruoQ and the Umted States are far ahead 
of any others Canada, Japan, Sweden, and Com 
muDist China follow in that order Europe as a 
region is unpoitant 

Unlike fuel wood, which is used in only one 
way industrial wood is used m vanous ways oo 
the world scene These are summarized m Table 
22.1 Dimension lumber leads followed by crude 
timber, pulp and paper and plywood. fiberboarJ. 
etc 

Total consumption 

Since less tlian 2 per cent of the world * roundwood 
enters into mtenutional b^ade the leading cozaum 
tog naboos are those that lead lo production Tlicse 
la turn, are largely nabons with eatcasive forest* 
and srzable populahons Tlie Soviet Union and the 
United States arc easily in the forefront, with die 
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former coosuming well over one-fifth, and the lat- 
ter nearly one-fifth, of the world total (Table 22 3). 
Brazil is third, and Canada a somewhat surprising 
fourth.* Indonesia, Japan, and Communist China 
are leading consumers in Asia, ranlang ahead of 
such active countries as Sweden, Finland, and 
France, Europe as a region is significant, ranking 
slightly above the Umted States. The volume of 
total consumption in most of the worlds outlying 
places is rather light. 

Per capita consumption 
A classification of roundwood consumpbon on a per 
capita, rather tlian a total, basis results m some 
interesting shuffles of position (Tables 222 and 
22.3). Finland is now the leader, followed by Cm- 
ada, Sweden, Haiti, Bolivia. Uganda, Tanganyika, 
Norway, Guatemala, and the United States. Here 
the importance of wood as a fuel to underdeveloped 
nations becomes clear. Such nations as Haiti. Bo- 
Lvia, Uganda, Tanganyika, Guatemala, and Panama 
use It almost exclusively for that purpose. 


PRODUCTION 

Overlap of forest-products Industrie* 
and early stages of manufacturing 
Forest-products industnes are extractive and. with 
respect to timber, involve only tlie actual felling of 
trees. Furtlier work on the felled trees represents 
early stages of manufacturing. In practice, however, 
much cut lumber as well as roundwood move* out 
of forests, and we cannot separate clearly the two 
activities. 


Labor force 


Forest-products industries do not provide direct em- 
ployment for many people. Even when sawmill 
operators are included, such industnes account lor 
only about per cent of the world's total labor 
force (Table 7.1). 


• E.WPI for fuel wood, boweiw. we »re ihuJ^g ^ 
ol null coammplwn, of which a subsUatUl shaie of Enuhol 
pnidiicu l> aported from Canada and other rurplu^^ 
tlucen- The Egura above tefor only to roundwood. not ns 
•odW product*. 


TABLE 2E.t 

Uses of induslrialtcood ■ 

' Per cent of 

1 world foondicood cut i 

Dimension lumber (boards, etc.) 

Roundwood cut to lengths but 
not into boards (pit props, 

! «*«•) 

‘ Pulp and paper 
' Plywood, fiberboard, etc. 

tovHCa. Tht Slate of Food and Agricolfore, J35S. United 
Nauoas Food and Agriculture Oiganizatioii, Home, 1958, ' 
pp. 170-171. ^ ^ ^ _ j 



TABLE 22 2 

Leading nafton* in per capita consumption of ^ 
roundwoody lOST, in cubic meten of roundwood 


per person 




Fuel 

Total > 

Nation 

UHXsd 

tcood 

roundtevod 


0.4 

03 

!i J 


1.0 

31 

4.1 

Canada* • 

23 

03 

2.8 


1.7 



Ilaib 

n 

2.3 

23 


t 



Uganda 

n 

23 


Taogan) ika 

R 



Norway* 




Coaftnuda 




United States* 

1.7 

03 

20 ' 

New Zealand * 

1.7 

0.3 

20 

Australia* 

1.3 

03 

1.8 

Panama 

n 

1.8 

18 

Sonet Union* 

1.1 

03 



* Usually considcsed technically advanced, 
t Not available. 

D = ocgUgible. 

s ov K Ci. Tetrbook of Forest Products Slutbtio. iSS9. 
Uoltod NaUons Fo^ and AgrtaiUure Orsanicatlon, 
Home, 1859. pp. 11&-119 Only actual coosumpOenj (ci- 
cludisg watte) Is ccnsidcrul. ^ _ 
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Natural conditions of groiclh 
We ha\e noted in Chapter 6 the \»-orld dutnhubon 
of forest resourres and their assoaabos mtb other 
natural environmental features, particularly climate 
(see especially Figs 61 and SI, and Table 64) 
It mil be noted that the most e^rtcnsive forest 
stands are m either the tropics or the high latitudes, 
vvhere dimabc extremes render land undesmble 
for dense human settlement and }'et do not prohibit 
trecgiwtfa. 

Leading nntson* of production 
An overview of wood production u shown in Table 
The dominant nabons are technically ad- 
vanced and are located in the Northern Hemisphere. 
Also included, however, are those underdeveloped 
nabons which oa the one hand bate soSaeotly 
Urge popuUbont to create a demand for wood as 
a fuel and, on the other, have suSaently large for 
est reserves to supply that demand. Of the tea 


TABLE £2.3 

Leading nation* in totoi production of round- 
fcood, i9^ in mtlisons of cubic meters 


ScSicn or group 
of adions 

Industrial 

Fuel 

uood 

Told 

roundicood 

Soviet Union* 

252J) 

124.0 

3:60 

United Sues* 

24Z6 

47.3 

2S99 

Brazi] 

12.1 

900 

1021 

Canada* 

78j 

7S 

665 

Indoneaat 

34 

705 

735 

Japan* 

42.8 

201 

629 

Coomunist Chma 

31 0 

155 

465 

Swedea* 

^9 

55 

414 

Finland* 

271 

13.4 

405 

FtaM** 

191 

13.0 

375 

Europe (excluding 
Soviet Umou) 

193.4 

1017 

2951 

^ VtcKid total 

923J3 

7085 

1.6315 1 


* Lsiolljr cmn i feT ed UxiaioSj advanced. 
tlSSTdaU. 


toencs. Yeatoct of Forat FroduOt 

Lcultd NiUflStf Tood *1^ AgTK^llcre Orguz^tua, 

Rome. 19^ pp- a-9. Ttie tahie diovn piodiictsa, wkich 

IS sieriaol vttii comoc^tisi wte. 


leaders, only Brazil, Indonesia, and Communist 
Ouoa are usually cUssided as underdevelc^ied. 
(Communist China's forests, unlike those of the 
other two leading underdeveloped nabons, are 
small in total reserves Whether the country can 
aduev'e a growth rate to match its current rate of 
eiploitabon remains to be seen. } 

The Societ Hnion. Over four fifths of the vast 
forest reserves of the Soviet Union are coniferous, 
and are found m both European and Asian Russia. 
Larch, pine, and spruce are the leaders among a 
wide vanety The few and light stands of deaduous 
trees are located generally to the south of the 
conifers ( or, in mountainous areas, downslope from 
them) Ihese are tnaialy m European Russia, but 
also are found in scattered districts munediately to 
the east of the Ural Mountains and in the Far 
£ast(Figs ^landed) 

The foUowiog discusnoa. although concerned 
with aspects of forest products manufactunag and 
transpoTtaboo as vv ell as the forest products indui- 
tnes themselv cs, u a vivid account of the role of the 
tree in the economy of the Soviet Union ' 

AosuMsraArrvx CAncomrs or ronsm ezsesvts 
A-Nn SA-vcTSASizs. Sioco 1913 the forests of the 
U.S.SR. have bees officially divided i&Co three h/Se 
grcAips. Croup I includes forest preserves, aunial sano- 
tuanes, forests nureuixlmg health r«s(»ts forests 
blowing sods, forest zones around mdustml plants and 
ernes, and ibeltes belts, la 1933 these forests arapnsed 
a area of 27.2 oullioa hectares* and 3.3 bdheo 
evdne meter* of staiKhng hmber, or about 5S per ceot 
of the total amount m the country Cntbngs m the 
forests of this group are ctufioed to thinnings stand 
impnrv oseats. sanitary ciitbsgs. and raaiTval of ovis 
autuie and d>iiig trees, dear-cuttmg of anv bad is 

PBOTsenox FOsnsT*. Croup H mchidrs chiefiv 
fwests having a watershed protectioa value Tbev are 

* Raphael Zca. ~n>e Liuod of 5ot-ut Soculiri RepTh- 
hrs." IS A Tt orii GeogrCf^ of Forett Setourcet edced far 
ffie -tniCTicraii Geo^phical SocseC^ by Stepbeo Hs'irO' 
j Coot, John K. Wngbt. and Eikeo it TeeJaff copsTighl 
tSvS The Eould fVess Gampaay Sew TorL pp- tOS-tH 

*A hectare equals 2.471 aoea, a cubic tneter equal* 
^2873 cubic feet, aird a Uosnets equals 0.fi2 m il e . 
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located prinapally la the central and western rcgicms 
of European Russia, cover some 85.4 million hectares, 
and have a \Dlume of standing timber estimated at 29 
billion cubic meters, or 5 per cent of the total vohune 
for the countiy. Except for strips of forests about 7 
kilometers wide along the shores of the Volga and lU 
tributaries, m which no cuttings of any kmd are allowra 
(this prohibiUoa has lately been extended to some oll«t 
nvers), Lght commercial cuttings are permitted m the 
forests of this group. _ 

COSixiEitciAL FORESTS. Croup lU includw M 
otlicr forests. They are tlie commercial forests of the 
country, open for economic exploitation, and are found 
pnnap^y in the northern part of European Russia an 
In Siberia, csnbracing about 950 million Uettarcs and 
comprising some 52 5 billon cubic meters or 895 per 
cent of the entire timber stand In these forests all forms 
of cutting, including concentrated clcar-cuttings, arc 
allowed, the sole proviaon being that the cutover ^as 
must be regenerated, naturally or artificially, withm a 
specified short tune. The volume of cutting is 1^ 
ited by the annual growth, but is determined by we 
economic and industrial oecdi of the country 

me TtsuEn iKDosinr, In spite of the great fore 
wealth of the U.S.S R. and the herculean ^orti on ^ 
part of die government to foster its dcvelopmcniU the 
timber industry is still yielding only 80 per cent of We 
counti/i timber needs. There are ftcquoit twibw 
shortages of one kind or anotlier, and the indus^ i 
a state of diromc crisis. Scseral factors contnbute to 
this state of affairs. 

cnowi\c DOsiEsnc pesiand fob 
The mdustnaliEatjon of the country is making 
ingly greater domcsuc demands upon the jirodu 
die forest, and an additional heavy demand “ ' 

tcrials needed in reconstructing the 2W million 
‘lcstro>cd during the war. The hmber indu^ » ^ 
mg strides hut is not keeping pace with the more 
rapidly Hpwine needs. .. . , , ,, ■ 

The rate of growth of the industry may be Judgrf 
from the available figures of timber consumpW^ l» 
the 1820’s the annual consumption of hmwr 
kinds was around 200 million cubic meteo 

about llSmilhoncxported abroad), III the ear y 

It rose looser 300 million, and at present it is wtimatrf 
to bo tlose to 400 million, of which very Wtle »» - 

ported. Paper consmnplion. which before the * 
M.OM to.. . hu now l«n 
360.000 tons, aldiough the pulp and paper mdustiy w 
been growing lately at the rate of about 18 per e*" 


year, paps’ consumption is still only ono-half that of 
rngtand and one-fourteenth diat of the United Slates. 

THE EASnVARD SIOFT OP THE TlSrBEn INDUSTIIT. 

In the past most of the sawnulk, cellulose and paper 
plants, and other wood-using mdustnes were located in 
&e southern, western, and intenor mdustnal regions of 
Eurc^an Russia. Because of the uneven geographic 
distribution of the forests in the U.S.S R., these regions, 
especially the southern and western, were not well en- 
dowed witli forests to begin with, and, as a result of 
prolonged ovcrcutting. what forests there are in them 
have been neanng exhaustion for many years. Hence, 
to keep the industries going it has becomo nec-essary to 
Uing logs from consUnlly increasing distances, mostly 
by rad and partly by water-a very uiietonomtcaJ opera- 
Ucm Moreover, most of tlie plants themselves have 
become obsolete and inefficient 

The need of moving the centers of wood-using ui- 
dustnes from this repon to northeastern European 
Russia, the Urals, and Siberu was already rccogmaod 
in the 1920’i and the war [the Second World WarJ 
hastened the shift itself Many of the plants were de- 
stre^ by the enemy and will not be restored, otJiera 
were picked up bodily and hurriedly transferred to the 
cast before the adv ancing armies 

During the last two decades the efforts of the gov- 
etnmcnr have been directed toward tapping the re- 
sourres of the hitherto poorly developed territories 
This has meant building new railroads and connectuig 
the large nv cts with canals to transport enormous slocks 
of mature limber from the north and cast to tlie Umber- 
deficient south One of the first steps was to connect 
(be Arctic and While Sea ports with Leningrad by rail 
and canal and Leningrad with the Volga and Moscow 
by means of the Volga-Moscow CanaL Tliree new 
branch nutroads, totaling 2.300 kilometers, were com- 
pldcd In the far north dunng 1937—12 These run from 
east to west over a dilEcull terrain and froren tundra, 
connecting up with the mam railroads running south 
from Arthangrl and Murmansk. The output of the sawr- 
mills m Archangel, which in llie past was shipped 
almost oiliTtly abroad, could now I* diverted for do- 
mestic use in southern and central European Russia. 
Therefore, timber exports from tlie ports of Leningrad. 
Archangel, and Murmansk have become greatly re- 
duced, and the character of the exports is also cliang- 
ing At the same tunc, large new inland Jiimlier- 
processing centers have come into cxislcnce. mostly at 
the IntcrwcUon of rad lines and nvers, the most iiolable 
example is Kolias, where the North Pccliora railroad 
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crosses Noritfra Dviiu Bn-er Coutiurboa ta the 
sear future oS aa addrtxsul 3 600 JokmctoT of nJ> 
ro^da thitiush the f^ested regtona oi oMthem Cunpeaa 
Riiisu u projected, aod a ccmparable increase for 
Siberu. At the Mine tune, energebc roeaAirca are beis2 
taken to impme the uater trasaportabon {aciLfaes, 
uhirh play a very ujiportant rule, aoce each }ear sane 
61 Hulhoo cuhic metm of tuid>er are floated down the 
waierwa^a of the U.S^jk The oteot of these w-ater- 
uays IS now some 300,000 kiksneten, and extensive 
nver nnprov'emeDt wodc u going oo cootmuous^ to 
increase lU 

In additioa to the new railroads and n\-er iinptme- 
ments, several deep canals eo nn c ctic g the mam men 
are hemg dug. Som of tivse have already been oons* 
pleted, others now under constructioa are due for ceko- 
plebon IS the next few )ears, and sbll others are mly 
in the blueprint stage. Titus, a great network of canals 
and railroads wiS uhoiaately enabW all parts of oeotral 
and southcra European Russu— the Ukraiae, the Doocts 
coal tegian, north Caucasia, and Transcaircaaa-Mo 
receive the needed supplies of himher, nutung rrmher. 
and pulp wood fioia Ewlia and the opper reaches of 
the Kama. Volga, and \utka rfven NNithus the last 
twelve jean several large ceQuIose-paper nulls, saw* 
BuSs. and wood chemical plants have been put into 
operation near the aty of C^rrti on the Volga, and also 
on the Kama. 

A new mdustiy has recently come into existence m 
the north the manufacture of f^abneated houses and 
standardized canstnieboaal parts The pressure for the 
cOQStructiOR of new dwdlm^ la die U.S^ R u enor 
motif, to restore the coe-Clurd of the dueHmg area of 
Soviet aties that vvas destioyed by the tovadiog arsues 
and to provide new dweUmgs fee the growing popula 
turn. Rapid erection of houses for die people who lost 
their hcBnes during the vvar, as well as for die new 
towns and aties springing up around lodustnal centov- 
espeaalhr the mining centers, where, as u Doibas, oo 
t un ber is available nearby— is an urgent necessity Fre- 
fabneated houses seem to be an answer bi the buildiog 
problem, and the vast forests of the nordi provide the 
chief raw materials for the house-buikhng plants The 
Five-Vear Plan for 1930-55 envisaged the need fw the 
ereebOQ and repair of some 3,400 OOO dwelhDgs. and 
there are now more than sixty plants turning out pm- 
fabrmated bouses in the U.5.SJI., some of them pro- 
duezng as many as 7,000 bouses per year 

Sundax develi^nBents aio bkiog place m the Urals 
and in Asian R u s si a, espeaaSyta the basins of the nven 


Ob and Yenisei, vvhicb flow throu^ the heart of the 
eoennous Siberian forests. A great deal of logpni u besnj 
done along the banks of the Sibexua nv eiv The logs, m 
huge rafts containmg 30000 cubic metas each, are 
towed south up the nvers to Krasnoyarsi;^ Novosirbusk, 
Usmsnl and other industrial centers, and, with the 
opeiung of the NorthoQ Sea Route for normal trangior 
taboo, the larger Sibmaa nvets, which aH flow north, 
are now assuming an mcaeasing inpoitance for fioatiDg 
logs down tovvard the Anrtic. Along the Arctic coast 
dtfte have sprung up many sawmifl centers, lo Igarka, 
at the head of the estuary of the Yenisei, for instance. 
Urge uwmills have beeri built, rivaling (hose of Arch- 
angeL Igarka is accessible to seagomg vessels, and may 
eventually become «n importaat port for timber exports 
to Weston Europe 

Great stress is laid oa tbe buildmg in the near 
future of tw-esty new pulp and paper plants Tbe pu^ 
and paper industry before the war centered laige^ m 
die veest and m the Karelian and hetuagxad tegioas— 
important Soviet battlegrounds m YYoild YVat 11— and, 
consequently, was prally oippSed. The first Urge pu^ 
and paper plant m tltt Par was erected m 19f2 m 
homw^hk oo the Amur River In western Sibena two 
paper mills vim built before the vrar one la 1936 at 
Barnaul on the Ob and another m 1937 at Krasnov arrk 
OD the Yenisei. 

A fmest area in easton Sibena which vviR no 
doubt soon became an important center of the timber 
industry Lm on (he upper Lena and Angara nvetr and 
their tnbutaries withm the Lake BaiLil watershed and 
rwt very far north of Irkutsk It is a part of a much 
larger area that has been on^ partial}) surveved. Be- 
fore the uv there were a few nnan factories and sbe^ 
m this regim. The wood consumed, deluding diat used 
by die nver boats and tbe settlers, amonnted to less 
than 700 OOO cubic meters a year Tbe average density 
of the populahon was less than oae person per square 
kikiixieter By 1952 the tnnber output bom this area, 
which contains a total v-ohnne of about 350 millioo 
cubic meters, had reached several million cubic meters 
ayear Large sawmills and cellulose veneer and wood 
distillation plants have been built on tbe Cbuna near 
the village of Bratsk Smee this vast region is remote 
bom the mam wood usmg centers of the country and 
local needs, because of sparse populahon. are insigrufi- 
cant, the forest pnxlucts must be shipped to the mdus- 
tnal centers of westeiu Siberia. To this end. branch 
radroads are being built bum the Trans-Sibenan line 
east to the Lena. After these ratlroads have been com- 
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pkted, tbe structural timber mil be sent to the poorly 
wooded re^ons of northern Siberia. Kazakhstan, and 
Central Asia, and pit props to the coal basins of 
Chacmkhovo and Karaganda. 

Thus, the timber industry is beginning to take a 
strong foothold in Sibena in the face of mai^ heavy 
odds and the necessity of enormous capital investments. 
Indeed, in the course of the next several years most of 
the centers of the timber industry of the ivbole U 5.S A. 
ivill shift from the south, wes^ and northwest to north* 
eastern European Russia, the Urals, and Siberia. This 
migration is m many respects analogous to that of the 
timber industry of the United States during the last 
half century. In 1899 the states east of the Rockies 
produced 68 per cent, the south 24 per cent, and the 
western states 10 per cent of the enbre famber output 
of the country. A half century later the timber produc- 
tion of the eastern states had fallen to about a quarter, 
that of tho South stood at about a quarter (after a 
tharp decline from 37 per cent la 1919), while that of 
the western states had nsen to nearly one-half the 
United States total Although m both cases the problem 
has been largely one of transportation, the exfiausoon 
of the forests m the older regions of timber exploitation 
has not been without its cffecu. 

Many diSculbes will stiil have to be overcome 
before the planned shift can be completed in the 


VSS.R^ but it IS umnistakably under way. At the 
beguuung of 1953 some 1,720 large timber-producing 
enterprises had received definite allocations m the new 
regions of exploitable ticnber reserves, with a total pos- 
sible annual cut of 300 milhon cubic meters over a 
penod ol 21 years It was expected that by the end of 
1935 more than seven-tenths of the total annual cut 
would be concentrated m the north of European Russia, 
the Urals; Siberia, and the Far East 

EXCE1SS21T coysviimox or fuel wooo. While 
the government is endeavoring to open neiv temtones 
for forest exploitation in order to meet the growing 
domestic demand for wood and espeaally for structural 
timber, it is also seekmg to obtain more useful wood 
bom Uie trees that are already being cut. The amount 
of structural timber that has beei obtained in the past 
averaged only about 50 per cent of the volume of the 
trees, but by better ucJizaCion this percentage has now 
bem mcreosed in many pUees to 65 and 70. Tbe hard- 
woods, which used to contnbute only a small amount 
of structural timber, are being drawn upon for a larger 
share of it. up to 10 per cent of the entire output But 
most of all the government a seeking to reduce the 
consumption of fuel wood and to substitute other 
sources of fuel Wood is sbfi one of the most used fuels 
m (he USSR for industrial puiposes and espeaally 
for heating, although its relative place is diminishing. . . . 
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m the Northeast, %vith aspen important in the vicin- 
ity of Lake Supenor. Toward the southern mar^n 
of the Great Lakes and New England, the oak- 
hickory and related hardwoods begin to assume a 
prominence which continues southward to the 
boundary of the southern conifers. In the flood plain 
of the Mississippi River and along certain coastal 
swamps are the hardwood swamp forests— varieties 
of gum, cypress, maple, cottonwood, and other 
bees— which can grow in continuously moist or 
even flooded terrain. 

tnSTQRiCAL TOENDS IN E-TPLorTAUON Two inter- 
related bends are outstanding m the counttys rec- 
ord of bee cutting: (1) excessive exploitabon and 
(2) the migrabon of the industry. The excessive 
rate at which the United States has used up its 
forests has been emphasized frequently, and a re- 
telling of the story now may seem unnecessary 
Nevertheless, tlie truth is that we have been w»te- 
ful of this precious resource-and even today have 
not evidenced a fully mature wisdom in its use 
Before the turn of the century, our forebears bad 
hacked the forests of New England and the Gr«t 
Lakes states virtually to pieces.'* Too often the 


"Nonhera New England, for exsinple. i» striving » 
seek new activities which wUl support lo<^ aW* ^ 
Inwiis-tnd coastal seaports. The forest-prsduetj ind^ 
there, once the pride of the country, Is now c^paratlveiy 
inactive except in the obtainment of pulpwooi The removal 
of forests was partially for the express purpose of cteumg 
the land for fanning, as old newspapers and historical se^ 
ords clearly indicate. Yet the farms, when they <we 
hdnj could not compete with the growing apicuit 
dustiy of the Middle West, with its fertile black sods and 
Its localion 5<iuaicly In front of the onrush rt a own 
Westward-migrating people. Their virgm fore^ 
moved, their farms unable to compete nationally. _ 

esn New Englanders began to ask, "What is to be 
The obsioui answer was-and is-to pve mote caretul 
bon to sdenufic tree growth. But trees grow slowly in 
England, reaching log size only after seventy-five y«» 
Thus one generation must pUnt for another to 
mitially. Of course, if a sustaioed-yield practice fa foBowW 
the harvest thenceforth will be continuous. But, as yet, 
aorthem New has not seen the wistora cl tw 

scUun. See Ibthara S Tlioman. "Porthnd. Mai^ ^ 

Economic-Urban Appraisal," Economic CcOgrcpAy. sri 
307. 1051: and “nm Geography of the ^“rtlani 
Area." unpublished mastcr-a thesis. University of Cokwado. 
Boulder, Colo., IMS. 


land they occupied was not diverted to other tiscs 
but was abandoned to the elements. Second-growth 
forests, too many of them scraggly and untended, 
have usually reappeared on such land, and some 
subsequently have been harvested. 

In the Southern states, exploitabon has been 
nearly as acbve. Its marks, however, are not so 
dearly stamped as in tlie North-appredably be- 
cause a soutliem pine can grow to pulp size m 
twelve years and to log size m twenty years, thus 
replacing a previous stand at least three bmes as 
fast as m New England. 

In the early part of the twenbeth century the 
forest cutters turned tlieir attenbon to the rich 
reserves of the West, where exists most of the small 
percentage of the nabon’s virgin timber. At the 
dawn of this century, the West supphed only about 


Thtt stand cif Southern slash pine, nineteen years 
old, Is in Crisp County, Georgia (U S Forest 
Servieei. 
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usual pjacbcs beisg to cut it into lengtlis suitable 
foe lumber, pulpu-ood, mme pit props, etc. Tbe 
movement to tbe oearest savrmiU usuaDy lo- 
v'oh'Ci %'eiy sboit distaocR, and that to tbe nearest 
pulp null only modente distaoces Tbe mot ezoeat 
u o'entbeloungly domestic. Not tmccFtamooly, lo- 
cal mm arc ublired, tbe logs beioi ficMted c^i>- 
sbeam. \\'hea lakes or coastal waters are made use 
o£, tbe ^gs arc }Ou)ed to fonn huce rafts, wbi^ 


are pulled by a wnall tugboat Under other con- 
diQons, tbe tunber may be hauled b% bud. or mb 
la tecbmcall) advanced countnes, tbe bans* 
portabon of TOundN^'Ood u becoming increasmgls 
mecbaoized, es-en at stes of bee feUisg. la some 
tedmicaHy underdeseloped bodi buman labor 
and that of animaN are relied upon-tbe latter la- 
voKing elepbasts, la sodbeasteia ^sia. as weQ as 
the more familiar draft anirrmlc 



Figure 22.4 DttlHbutiom of 
aatrsuZZ* end plasm' niZZt 
a Ute Vtttled States That 
aallt accept tunber fma the 
togging cempi end 
contractors (Fi® 223). There 
ore xaore large laJU that 
targe lagging eanpt aid 
eun/raetax Alta taare of the 
mSt ere located m the 
tressem half of the maoifec- 
tvnng bdt then u true of 
loggtrgceanptaid 


comroaen. tFAy? 
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nSlONC AND IIUHTINC ABE X'ERY OLD OCCUPATIONS, OLDER THAN AGRICULTURE. 
They are also uousually diiBcult, for they are earned on under almost con* 
hnuous exposure to some of nature's severest elements. Today, they do not 
provide a livelihood for very many people. Although important to some 
primitive sodebes as a meaiu of eaising a living, hunting virtually has 
disappeared throughout most of the world, largely having been replaced 
by other occupaboos,’ and is now engaged in largely as a sport or hobby. 
Perhaps because man has found no better uses for the places where fishing 
IS earned on, fishing persists as a commercial oocupatioa as well as a sport 
or hobby However, it is a minor livelihood activity, accounting for a^ut 
Yj per cent of tlie world’s labor force (Table 7.1 ).* A supplementary labor 
force of about equal $120 processes the catch, keeps the nets and gear m 
operating condition, etc. So measured, fishing is about equal in importance 
to forest'products industries and to grazing, and about otie-balf as important 
as mining. It does not begin to approach the stature of either agncultuie 
or manufacturing. 


CONSUMPTION 


Total consumplion 


Considered by bve weight, over 30 milLon metnc tons of fish and fish 
products of ail kinds are caught each year (Fig. 23 1} An estimated one-^ 
half of this catcl) is either discarded or converted into by-products and 
bait.* This means that about 15 million metnc tons of fish actually are eaten ' 


’ CoDSuU tbe card catalogue m your library under the heading 'Hunting," and note 
(tie number of rotnes treating this activity u a ipoit and the number treating it as an 
occupatioii 

* This estimate containl a recognition of part-time fishermen, for example, two 
people who fisb lot half a Jrear and farm or work in factories for half a year ate 
considered as a ssn^ ftdl-tiiDe fisbennao. 

' No precise data ara yet avaibble concerning the annual volume of fish consump- 
tion for the entire w«ld. Tbe above estimate wax reached on the basis of several 
conferences between the author and representatives of tbe United States Fish and 
Wildbfe Service 
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between these extremes is a wide variety of genera, 
species, and subspecies, eacli with its own size, 
shape, and physiology. 

Fresh-tvater Fish. Approxima tely 12 per cen t of 
^ wo rld’s fish c on sum ption involves_ fresh-water 
or fres h-w aterrsalfayater* varieties. The carp, eel, 
perch, catfish, buffalo fish, pihe, chub, whilefish, 
sturgeon, sterlet sturgeon, and salmon are some of 
the leaders. / 

Salf-u'fl(cr Varieties. Fish taken from the world's j 
oceans consist of herring, sardmes, and related ^es 
(\\hich account for nearly 25 per cent of the world’s 
total output and consumption of boUi fresh- and, 
salt-water fish); cod, haddock, and related types 
(16 per cent of the world total); crustaceans and 
moUusks' (9 per cent); mackerel, tuna, and related 
types (6percent)j and misceUaneous (32 per cent) 
(see Fig, 23.1). 


Area* of consumption 

Major Areas The major areas of fish consumption 
are the world’s nodal regions of dense populabon 
pressure— especially those which arc located near 
coastlmes. 'This means a focus upon the Northern 
where over 94 per cent of the worlds 
total fish catch is marketed, More tlian one-third is 
consumed in Asia, os-er one-fourth in Europe (ex- 
cludmg tlie Soviet Union), and over one-eighth id 
the United States and Canada. Japan leads among 
individual nations with over one-sixth of all fish 
consumption. 

Technically Advanced and Technically Underdevel- 
oped Nations as Consumers Both technically ad- 


• Tlie saJmoQ and related 1) per of fresh-wateo-sall-wato 
Wi begin and end their Lvej m fresh water They spe^ 
the Intervening years In salt water, returning to spawn to the 
fresh-water streams of llieir birth They comprise about 2 per 
ent of the world's 6sh catch. 

• Shellfish are classified into crustaceans and moBushs 

The former, including the lobster, shrunp, tfab, and many 
others, are covered with a cruslhke skin. The latter— oysters, 
tlams, mussels, and many others— are soft, delicate 

life forms usually fou^ inside a calcareous shell. 



Figure 23 2 DupotUhn of the vorlSs eateh of 
marine life. The tonnaget shown include bonet 
and other waste Note no fish were frozen m 
1S38 (After Yearbook of Tuhery Statirbct, 1057, 
United Notions Food and Agricultural 
Organization, p xxv) 


vanced and underdeveloped nations are consumers 
of fish The technically advanced group includes 
countnes in northwestern Europe, in Anglo-Amenca, 
and in Japan The underdeveloped group, wlule 
conspicuous m southeastern Asia, also includes sev- 
eral countnes id Africa, Latin Amenca, and eastern 
Europe The technically advanced group consumes 
at least three-fifths of the world's reported catch. 


Types of Fish Consumed and Areas of Consump- 
tion Fresh water fish are particularly important 
to Uie human diet in southeastern Asia, and incrcas- 
mgly so in central Afnca and m the Soviet Uiuon. . 
They are only moderately popular in N’ortli Amenca I 
and Europe. 

MoUusks and crustaceans are also consumed to 
a grcider degree in Asia than elsewhere. North 
.Amenca ranks second and Europe a rather poor 
third. Otlier areas are of far less significance. 



394 


THE OP SgLECreO COMMOOmES 


Of the remaining fish— ^viuch comprise the hoik 
of the Mxiilds caldt—Xsia coosumes extiaoidinanly 
large amounts of mixed and undifierenbated t}'pes. 
as svell as substantial tonnages of bemng, tuna, and 
associated s'aneties. Europe, North \menca, and 
the SoMet Unmn consume less tuna, concentratmg 
instead on bemng, cod, and related s-ancties. 

Per capxia consumption 

One might expect that, m a per capita count, the 
worfds imderdeyelaped areas would appear as 
major consumers of fish. This, hnnoser is not geo* 
erally true. The few uaderdes'cloped oabons which 
rank even among the mtermediale group m total 
consumption are those \nth Urge populaboos. 
Their per capita consun^bon xs thus low, when 
measun^ by exisbng records. Of course, much of 
the fishing m some underdeveloped countries u 
done OD a subsistence basis and fyivce often is not 
recorded, so that we doubtless do not have a com 
plete view of per capita ooasimpbaa la all mhanc 
Nevertheless, the leading per capita coasumiBg oa 
boos appear to be the techcicsUly advanced ones, 
with japan leading the list. In Japan, as we have 
noted, ^ mobve is necesst) To a degree this is 
also true in Etin^ie— parbcularly m soutbera and 
eastern Europe. However religious bebef and cus. 
tom are important throughout much of Europe 
and m other areas of the world where Cathobasm 
IS an acbie fora; The periodic suhsbtuboo of fish 
for meat ^ Catholic adherents in those areas re- 
sults m an appreoabfj larger per capita consump- 
bonof fish. 

Trends in eontumptwn 

In 13^ the world's fidi catdi slightly exceeded 
20 milLon metne tons and the amount actualh 
eaten was about 10 million metne tons. Present 
figures represent almost a 50 pet cent increase m 
fewer than two decades— an increase even moie 
rapid than that of the fast growing pc^iulabnn of 
the wxirld during the same bme poiod. Per capita 
coosumpbon of fish obvsouslv is on the nse 

\Mieie have these increases been the most 
drama tH^ If we constda absoluie greteth {133S 


output subtracted from 1956 output), we find that 
the nations and regions of tradibonaHy heavy con* 
sumpbon are outstandmg If. however, we connder 
rate of groteth (13^ output subtracted from 1956 
output, and the result divuded by 1933 output), we 
find some rather startling shifts of posiboo. Crow'th 
rates of South -imenca and Africa rose bv over 
20Q per cent during riwxe nineteen years, and that 
of tbe Soviet Union rose by nmre than 70 per cent 
In contrast, growlh rates of North \jrienca and 
Asia were up onlv about SO per cenb and that of 
Europe about -15 per cent Of course the very 
high growth rates of South \merica and Africa are 
based on a very low rate of 193S coesumpbon, and 
dieir 19od share of world consumption is sbll low 
However, if bends conbuue. these two conbnects 
uaD increase their share of the world’s markets. 
Even more stnling is tbe 70 per cent growth rate 
u tbe Soviet Umoo, for this rate u based oo a rela 
bvely high 19>S output It vrnuld appear that both 
techmcaOy underdeveloped nations a^ Ccosmumst 
wahnrn wiD command a larger share of the world's 
fish markets m the near future rKan thev do now 


PRODUCTION 

Tbe annual consuropboa of fish and fish products 
approximates the annual catch, and there are vir 
tually DO coabnuouslv accumolabng reserv es. [nter 
nabonal trade while mcreasmg. u as vet compaia 
bvely modest Bv and large, th«e/ore, tbe worlds 
fish catrh is laoied la tbe naboos where it is 
utilized. 

N aturaJ enevonmentaJ conditions 
of produdion 

Fresh tVmer Nearly twvj-thinis of tbe worid"* 
fresh-water fish are taken m eastern and southern 
Asia (Fig 233) Manv of these are raised m sbaJ 
low poods, fiooded felds. and inlets aod are fed 
artaficaaPv TechniciOv this tvpeof acbv-itv is agn- 
culbire ralher than fishing, and the nahiral environ' 
ment does not plav so crucial and direct a role as 
it would if tl« Rvh uere forced to fend for them- 
selves. \Micre fish are not 'donesbeated' but are 




caught from waterways and water b^es. the 
natural environment assumes a more direct an 
commanding role. It Is not, houever. «ces$iveiy 
restrich^e Fresh-water fish are taken in the tropics, 
m the middle latitudes, and in the high latitu^ 
The north-south range of their global distnbu on 
IS tlius as extensive as that of apiculture, and pos- 
sibly more so. , 

Spea6c natural conditions vary, of course, w » 

locahty. However, most fresh-water fish are taken 
in die shallow nvers and streams Even in larger 
and deeper w ater bodies like the Great Lakes, they 
are caught chiefly in the shallows, where ^t ot 
their food occurs. The relationship of fresh-water 
fish to water temperature, food supply, ^d 
relevant natural conditions is not markedly unhie 
that of maritime fish, wlueh we consider m suc- 
ceeding parapaphs. 

Salt Water Nearly three-fourths of the earths 
surface is covered with water, of wliich the oceans 


constitute aU but a fracbon. Inasmuch as the oceans 
coDlam myriads of living organisms, they might be 
expected to provide man with far more raw mate- 
nals than they do now. In fact, their potenhal Is 
shll largely unknown We are certam, however, 
Uiat tlie life they contain is very unevenly dis- 
tnbuled. both honzantally and verbcally This is 
true both of pelagic life, which tends to inhabit 
the surface waters, and of demersal life, which 
tends to inhabit the ocean floors, especially in shal- 
low waters. 

PLANKTON Fish. Lke all organisms, must re- 
ceive nourishment in order to exist. A clue to their 
world distnbubon thus lies in the location of their 
sources of nourishment We have noted m Chap- 
ter 8 that a basic source is plankton-bny, some- 
times microscopic, forms of plant and animal life 
drifting passively m the water ’ The animal forms 

’ A few £sh feed on higher fonns of plant Lfe growing 
In thailow walers, but their numbers appear to be smalL 




honal cases. Nevertlieless, the supply of plankton- 
more specifically, of phj'toplankton— is a highly cnl» 
ical factor in detemumng tlie number of fish which 
can exist in both oceanic and fresh water. Even 
more important is the annual rate of phytoplankton 
groU'th, wliicli acts as a control to the annual fish 
increase, for obviously no more fish can exist than 
can be fed. The Malthusian doctrine appears to be 
appropriate even to fisht 

Sunhght and certain nutrient substances ana 
gases are basic reijuirements to the existence of 
ph)'toplanktoD. Water temperature is also impor- 
tant Although varying vnth latitude and season, 
sunhght tends to penetrate cffcetlxely the upper 
250 to 300 feet of oceanic waters, and live phyto- 
plankton are not found extensively at lower depths 
Nitrates, phosphates, carbon, and other necessary 
plant nutrients are derived apprcaably from decay- 
ing plant and animal tissues wluch sink to lower 
levels. Tim phosphates, cspeaally, accumulate there. 
A portion of these nutrients is brought conbnu- 
ously to the zone of sunlight penetration by up- 
'veilings, currents, river and sbeam discharges 
(wlucli themselves contain addibonal nubienls), 
and other forms of water arculabon. Thus they are 
made available to the ph) toplanklon In shallo'vs. 
such as continental shelves, water movements m 
especially effective in providing nutnents to the 
plankton, for the distance of water movement there 
is not great. The two most necessary gases, carbon 
dioxide and oxj-gen, are usually present m the uppCT 
water levels and hence available to the phytoplwk- 
ton. Limitations imposed by temperature, w'n 
recogmzed, are as yet not well known Temperate 
differences do not appear to limit commercial fis 
mg excessively as an acbvity, for fish are cau^t m 
latitudes ranging from the tropics to the sul^polar 

Phytoplankton thus are concentrated ^eciaDy 
in shallow waters overlying continental shelves n 
addition, they appear to be present but unevenly 
distributed m the surface waters of oceans, being 
more numerous where upweUings and ocean cur- 
rents bring nutnents to the zone of sunli^t 
trabon The mixing of warm and cold currents ad^ 
to the effeebveness of the circulabon and to 


plankton supply, for each type of current contains 
its own mixture of nutnents, gases, and other re- 
ijuircments of phytoplankton existence. 

The growth of phytoplankton appears to go on 
at all tunes of the year but vanes m intensity with 
tbe season at higher latitudes because of differing 
rates of efficiency of water penetrabon by sunhght 
at different times of tlie year. During winter the 
phytoplankton count is low in these labhides, and 
the nutnents accumulate. With early spnng comes 
a “burst" of phytoplankton, which thrive on the 
stored nutrient supply. In late spnng the zooplank- 
ton and other predators “graze” the phytoplanlcton 
excessively, and the numbers of the latter dimmish. 
Nutnents accumulate once again, and coinciden- 
tally many of the zooplankton die or are consumed. 
In the late fall tlie phytoplankton suddenly become 
numerous again, altliough less so than in the pre- 
ceding spnng 

In contrast, tropical phytoplankton appear to 
experience httle, if any, seasonal fluctuation in 
growth. 

Zooplankton exist both with the phytoplankton 
and at slightly lower depths in the water. In the 
latter case, they feed from phytoplankton and other 
residue wluch have sunk benea^ the zone of sun- 
hght penetrabon 

Despite Its seasonal fluctuabon at mtennediate 
labtudes, the plankton supply per unit of water 
appears to be more plentiful there than m the 
tropics However, the supply is not uniformly dis- 
tributed 10 eitlier intermediate or tropical labtudes 
Instead, it is notably abundant over contmental 
shelves and other shallows, m ocean currents, and 
near upwellmgs of undersea water. It appears to 
be most abundant where these features are com- 
bined 

piANKTON, SHOALS, AND FISH Feeding directly 
or indirectly upon plankton, the w orld’s salt-water 
fish are most numerous m the shoals underlam by 
conbnental shelves (Figs 233 and 4.1). For many 
demersal vanebes, cod, rosefish, hake, haddock, 
halibut, flounder, and others,’® the type of ocean 
floor IS also an important considerabon Most de- 
mersal fish feed directly from mvertebrates which, 

»• Including UiB majority of crusUceans and mollusks. 
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tn turn, feed frozD the food supply chazQ leadzDg 
eseiitualls to plaaiton. Ho^s-e^er most insezte' 
brates sbun soft oceaa bottoms of mud aod mu^ 
cl>oosmg mste&d tiK tsaxdex Soon. Hence denvenal 
£sb are more nusierous nhere tbe sboals are made 
up of hard matenals. The pelagic Nanebes-bemng. 
pJcltard, aocbowes, zneizhadeQ. ma^erel. tuna, aad 
oUieis—mav migrate mudi fartber bom the sludlovs-s 
m tbeir search for food, but even tbe} appear b> be 
m most plentiful supply cner or near contmental 
sheh'es. 

On the basis of enstiBg knowledge, therefore, 
the worlds mantu&e £sb are abundant tn the \t 
cmibes of cnntinenUl sbelses and (n tbe acti\^ 
ocean currents and upweQings, notably where cur 
rents of diffenng temperatures come together They 
axe most nusserous in places satis^-ing all three of 
these requimnenls. Voreover schools of fish tend 
to occur most often tn these last named places of 
optunun coodiboos here it u passible to drop a 
net and bring up a catch dominated by a single 
fish tjpe. la oebtf places die fish appear to he not 



only reduced in number but also more discrsified 
as to genera, speaes, etc. Nets dropped here will 
}TeId a leaner and more heterogeneous harvest. 

PlanJdon Fish and the Human Hiet T\e have 
noted in previous chapters that eating meat is a 
very mefficient method of coovextmg natural foods 
into human muscular and mental energy Altimn^ 
as )et we cannot {udge accurately the eSoeocy of 
using fish tow-ard the same end, we do have some 
estimates These mdicate that only about 1 ton of 
fish u produced for every 1,000 tons of plankton 

made av ailable m the oceans. Tbe loss is due appre- 

caaidy to ineSaenaes us the oceanic food supply 
diaia. Each fish which eats plankton or awther 
fish ubhzes only a part of its food to build fiesh. 
If that fish u consumed by another fish and it. m 
turn, by another much food value is lost m con- 
verting the plankton at the bottozo of the food 
supply chain to the fish which mas ev-estually 
catdies and eats. Obviouslv it would be far more 
eSaest &r to the planktoo directly and 









U e can ^ean more fish froft 
the open oceans than tee r*<JW 
da but ulnmaiel^ tee mint 
hatch more o( such craps 
esthe one shoum in this trout 
hatchery near Lamar 
PennsyharuafVS fsshend 
n ddUfe Sernce 
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experiments toward this objective are now being 
conducted. Doubltess one reason we have not given 
the matter more serious consideration is that the 
present inefficiency is not (cU as finanoal loss. Man 
lias cssenbally no capital investment in tlie food* 
supply drain of ocean life and is not so sensihve to 
losses there as he would be, for example, in agri* 
culture, where be has invested heavily m many 
parts of the w'Orld. Furthermore, the losses whi^ 
do occur in the ocean are hidden beneath the water 
surface and thus not so easily appraised as those 
wluch are more inbmately a part of man's daily 
loing. Nevertheless, the mefficiendes do exist, and 
only now are we becoming truly aware of tbem. 


The ^hing grounds 

It is fortunate for man that optimum condihoos for 
mantime fishing are found close to the shore Dur- 
ing the thousands of years when both human iniods 
and fislung craft were unable to cope successfully 
nith the open oceans, man landed substantial quan- 
tities of fish from shallow waters near contioeots. 
Sizable markets were necessary to accommodate 
the larger catches, most of wliich until ' ery recently 
Were sold fresh. The leading fish grounds have 
dnclopcd close to population clusten and even 
today ate located near areas with many mhabiUnts. 
The largest catch is taken m the PaoBc and In- 
dian Oceans, offshore from eastern Asia (mdodiDg 
Siberia) and southern Asia; the nest largest in the 
•Atlantic Ocean, offshore from northwestern Europe 
(indudlng European Hussia); and the third and 
fourth largest, respectively, in the AtlanDc and 
PaaGc Oceans off the coasts of the United Slates 
"MlCanada(Fig5.23Jand4.1).“ ^ 

and Southern Asia. The continental shelf 
eastern and southern Asia reaches boldly into the 


" Suiuiict “d **“ 

*«>wi lumnmrifa »ro baud on nAlioru] grouping*. Of eowJft 
Eilong crafi ringo widely «nd do not ahrty* bo'‘ 
'TWalima to BAmg ground* oBshoro from wtoe 
Tim U nolably true of craft *carcbing for pebpc fiA 
f"®* wUch also range catber widely. Uowe>«. lb* 
of 6sh of aU lanrtlc* are iii»do m ibe coo- 
dielvto offshore from the coasU of the active fching 


Pacific, but only sketchily into tlie Indian Ocean 
(Fig. 4.1). To the far north, it merges with the 
shelf of Nortli Amenca. With decreasing latitude, 
it narrows along tlie Kamchatka peninsula and tlic 
Sea of Okhotsk of the Soviet Union, and tlie Sea 
of Japan adjacent to the Japanese islands. Then it 
widens suddenly. From Korea to South Vietnam 
it is well developed, but narrows agam at this 
southeastern comer of tlie Asia mainland— only to 
widen once more between tliat comer and tlie 
islands of Indonesia. Over tins shelf tlie warm Japan 
(Kuioshio) Current trends northward and eastward, 
moving out (o the Pacific at lat 40-.50* N. Mean- 
while, the cold Ohkotsk (Oyasluo) Current, an 
extension of the even colder Kamcliatka Current 
flows soulhwestward from die vicinity of the 
Berug Sea. Hie warm and cold waters meet off- 
shore from Honshu, the largest uland of Japan. 
Thus essts the combination of shoals, circulation, 
and temperature conducive to plankton and fish 
accumulation. Here are the most actively used of 
fishing pounds which include the entire shelf. 

In contrast, the Monsoon Currents of the In- 
dian Ocean brvisb past a poorly developed conti- 
nental slielf offshore from southern Asia (Fig. 4.1). 
CommcTOol fishing is mudi less significant here 
Ilian in the Pacific. 

Northiiestcm Europe. The North and Baltic Seas 
and adjacent waters ore shallow covers ovxr ono 
of the most widespread and continuous of die 
world's cootmcutal shelves Furthermore, die mote 
open of these vvalcrs are fed by dlscliargcs from 
tlie Nortli Atlantic Drift, a warm ocean current 
which has crossed die Adantic at lower latitudes. 
A^un. a combination of sliallow water, circulation, 
and favorable temperatures makes for concentration 
of plankton and fish. Tlie North Sea, particularly 
the Dogger Bank, long has been a favonte fishing 
awd tlifi entue sliclf area u well toaww to 
fishermen of Europe and the Soviet Union. 

The Untied Slates and Conatla, Tho most esfen- 
xiiecontincnlal-shclf projections of die NordiAmer- 
ican continent ore in die high latitudes— m die 
Bering Sea, die Arctic Ocean, and Hudson Bay 
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(Fig 4.1) None IS jet fished extensively, although 
fiot offers more immediate promise than the 
other tvi-o Ooe must }Ouniej southward te inter 
mediate latitudes to find the grounds of highest 
cosimeroal value. O^hore from Canada's \fantzme 
FroMOces ami from New England is a senes of 
fishmg grounds reaching from Craod Banh near 
New-foundland to a shallows near southeastern hlas- 
sachusetts (fig 4.1) To the south the shelf oar 
rows appreoablj. and it remains rather narrow 
around the bp of Flonda and mto the Culf of 
Mexico. The Pacific shelf u more or less a aunor 
image of that m the Atlanbc and the Culf, being 
quite narrow as far north as Seattle. ashiogton. 
and becommg much wuler between Seattle and 
XiatVa 

In the Atlantic, (he warm Gulf Stream meets 
the cold Labrador Current In the PamBc, the mod* 
erately warm Vorth Pacific Drift diuides as it stnles 
North Axnenca-to become the cool, southward* 
ffowiflg Cahfoniia Curreot and the warm, oath' 
uard-fiowug Alaska Current The most productive 
fishmg grounds on both sides of North Arsenea are 
found in these places of admuture of u-arm and 
cold water over sboals. However, fishing u actively 
pursued aloog the westero. southern, and eastern 
margms of the coobaent 

Other Crvunds. Me have enphasized the Sshiog 
grounds is the FaoSc and Allasbc Oceans oSshnro 
from Eurasia and North America, which are by far 
the most important commeroallv In manj other 
parts of tile w-orld. the continental shelves are too 
narrow to permit much fishing (Fig. 4d) Mliere 
wide, tiiev often do not benefit from an optmuim 
combination of other natural environmental fea 
turn conduavT to localizmg a fish supplj Many 
are too far from potential maiVets for anj tyyc <d 
fishmg except that which uses techmcally advanced 
means of fish pteserv^UciQ or processing 

la the open seas, pelagic fish are taken where 
the more active currents make nutrients availaUe 
at the upper surface levels. The M est M lad Dnft 
of tlie Southern Hemisphere, Sowing almost unto- 
•* iloveve txa VnowWje ci cunive Ue. epecuSy 
(Lit c4 arcM aU LfwA u as vet nut \xty cUtasn. 


tmuptedly around Antarctica, is one of the best 
plankton providers. Among the sea life aiUacted 
are whales, and most of the world’s whaling Serf 
u emplojod in these waters. 

Fuhmg gear and methods 
Afans technology has advanced to the point where 
he can hurl rockets likp giant fireworks into space, 
ffc has obtained energy from matter, and ts weD 
on the way to staodatdmng its coatinuons use frem 
the sun. He files through the air with a speed and 
an ease that sometimes must amaae even the buds 
that were once bis models. He has studded porboia 
of the earth with factories, many of them quas^ 
automabc. He has bred plants and a nim als into 
strains to his hbng. But when he fehes either hiT 
fan or for real, be usuall) use* the same old Lae 
or net that he has used /or thousands of jearv 

Techaiqnes differ, of course, for taking dfincr 
sal and pelapc fish tjpes, and sometimes for tabng 
specific species. For freelj swimming desnersal fish 
as well as some inhabitants of the fioor itself the 
line and the trawl are favorite* (Fig. 23.5) Some 
demessals must be lured mto traps A few of the 
more tenaoous vanebes must be raked loose bv 
toegf or even by bwnaa bands (Fig -W) 'lod 
pelagic fish are taken bv nets, but scene of the 
larger and sbonger are caught with Lnes or h.*r 
pooos (Hg 216) Almost every shore adfaceot to 
a fishing ^ound is the site of fish traps or shw* 
fishmg activities which depend upon the high fade*. 
either for bnogtng fish la or for exposing the bur 
rowiag varieties to exploiten during bw tude* 
(Fig 33.7) 

The craft and gear which maa anpiovs tor 
most fishing are generally smaO and simple rangios 
from the ssoal] |usks and samjarlv crude construc- 
boQS of most technically uoderdev eloped lands 
the larger but sbll rat^ uniinpr«si%e vessels of 
most lechmcallv advanced naboas Even diese 
larger vessels aic seldom longer than 300 feet or 
wider than 30 feet. Tlieir ratio of power to size i» 
unusuallv high, espeoaQv if tliev are traw lers and 
or are out to sea for long penods of tune because 
subvtaotial power is needed to drag tiiC Leavv 
trawU across the ocean bottom and to preserve t.^ 
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catch by refrigeration. Crews are small: twenty-five 
men would be found only on tlie largest fishing 
\cssels that do not contain processing equipment 
Thus, when he fishes, man uses tools that are 
surprisingly tiny and crude for this modem age. 
It is partially for this reason that technically under- 
developed nations compete with some success with 
more lughly developed nations in commeraal fish- 
ing. AU that is needed m the way of capital invest- 
ment is a boat and a bit of gear, and most individ- 
uals— in any type of economy— can somehow 
acquire these. Ilowever, the most modem types 
of fishing craft and gear are expensive— and this 
means amounts of capital investment whicdi only 
large public or pnvate organizations can afford. 
The fisherman too is well on his way to becoming 
an "otganizahon man." 

This trend is evidenced partially by the cur- 
rent emphasis upon shghtly larger fisbog craft, 
notably m technically advanced nations. It is best 
exemplified, however, in the large floabog can- 
neries, introduced before the last war and now in 
the service of Japan, the Soviet Union, Norway, and 
other nations. Acbng as subsUtutes for home ports, 
these vessels are mother ships to sizable fishing 
fleets. They contain not only storage space for sup- 
plies and for processed cargoes but also the ma- 
chinery and the crews to do tlie processing. A 
return to the home port is necessary only after a 
long time has been spent at sea The floating can- 
nery now IS used acbvely in the whaling industry 
of the Soutlirm Hemisphere, parbcularly hy Nor- 
way, and in tlie crab and salmon industry of the 
Nortli Pacific, especially by Japan and tlie Soviet 
Umon. 

NofionoJism and fishing 
Leading Nations of Froduction Nearly tliree-fifths 
of the world’s fish catch is accounted for by seven 
nabons— Japan, the United States, Communist 
China, the Soviet Union, Nonvay, the United King- 
dom, and Canada. Japan alone is responsible for 
over one-sixth of all fish lahen. With a burgeoning 
population and a very limited amount of land upon 
which to grow food, the country has turned to the 
owans with unprecedented aggressiveness. Japanese 



Figure 535 Demertal fishing. (I) Trawling the 
ocean floor, (2) lifting sponges, either by diving or 
by hoofing from a boat, and (3) sinLng baited 
hooLs to the ocean floor to catch halibut Demersal 
fishing is the roAmg of marine life from the ocean 
floor fA/ter Commeraal Fishing Gear, 1/.S Fish 
and Wildlife Service Circ 48) 
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Figure F({agie ^iAcng, fij TfcSing fcr 

icSnon, C2/ purte «vung for metthadm, and 
(2) usmg ^ ncU. FeloQO fJang u the takoig oj 
Busnne life from icaur lete^t cBoce the ocean 
f-oor (cf Fig. 23^). The three draittngi are 
ezf^isutfory eacept for pH r,etttng, here the fih 
become entvvied by th^ giUi tn the net ore 
taken from the tcaoer ichen the nei w mfA<2raicn 
(After CcaissietarlFishagGesr US Fuhettd 
U udktfe Serctce Ctro. 4S) 

fiiKin ^ czaft range far from tbe borne ulands not 
i&fm]uect]y in fic«ts acc om paj^tag a Boating can* 
Ttexy Loss of temtoiy dunng tLe last wax increased 


tbe urgen^ to obtain food from mantcme sources, 
and hy 1^8 the country s output fulty one- 
fouxth larger than in 1933 \Iudi of the increase 
resulted from catching unassorted sanebes which 
bad not been takra before the last war Despite the 
high man-land ratio in Japan, how ever a por 
turn of thi* annual tratnh DOW IS being fi^Wlted. 
The Soviet Union and Communist Chiu also are 
catching many more fish than they did ten years 
ago In contrast, the Umted States has raised its 
output on!) shghtly abm e its 193S les eL Most coun 
tnes of Western Europe base shown modest, if an) 
inoeases m then annual pnxlnction. Some, mclud 
mg the Umted Kingdom, ha>e deemed shghtl) 

Fish Production and Stage of Economic Advance 
Despite their lack of marked growth m output, the 
wtiTld*s technically and economically advanced na 
bons are the leadmg cumtnercul fish producers- 
Su of the seven kadeis, it will be noted, are usu- 
ally consdered to be technically advanced (Table 
23.1) -Vfl in aQ, the worlds technically advanced 
oabans land approsnnately three-fifths of its total 

Mtfh 

FuhF/pdurtionin \cn-CommtrMtandCommunui 
Sclwn* Nos-Conunumst nations dominate the 
world s fidaenes, accounting for nearly three-fourths 
of the total reported catch. Only the Soviet Umon 
and Communist China are prominent m Cksninu 

TABLE Z3 I 

Leading nation* m total ealeh of fuhj I9S7 


\<iluin Per cent of icorU towage 


Japan’ 

17S 

United States* 

97 

fVarTTniimO 

8« 

Soviet UnioQ* 

S.S 

Norway’ 

a7 

United lun^ioBS* 



3S 

AD others 

41S 


* t <u<2]r oam^red techaicagyadraaoed. 
ionm- Ttarbook of fuhery Snautia, i957 Lmud 
NrUgol Food aad AgnctOoaal OrstsoatMo, Racae, 13^5. 
p-xm. 
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g near the ihore. This invclvet both pelagic and demersal 
• the latter (I) A haul seme, (3) a saline weir, (3) lobster 
rauhe surf clam dredge (After Comnaerdal Fuhiog Gear, 
U S Fish and Wildlife Service Circ 48) 


nisi output, but both of these are among the 
leaden and botli are increasing their produrtion. 

Fishing Rights and remforiol The walcir 

immediately adjacent to a coast are considered to 
be under tlic j'urisdiction of the nation owning that 
coast Witli respect to fishing, the citizens of that 
nation usually hase exclusive rights. Foreigners are 
allowed to fish, if at all, only under speaal hcen» 
he)-ond, the oceans may bo fished wlhout restrict 
tion. However, there is no uniform, generally 
accepted outward limit to temtonal waters The 
limit specified by most nations is 3 nautical miles, 
but some claim additional distance for sudi p^' 
poses as fishingand extraction of petroleum Indwi 
some nations chum rights to waters as far as 200 


naubcal mdcs from their coasts. As the tempo of 
fishing activity increases, the ships which range 
far from Uieir home shores often find themselves m 
conflict with shore patrols of other nations. To date, 
attempts at intemabonal agreement as to the sea- 
ward limit of sovereignty and to fishing rights of 
foreign vessels within territorial waters have met 
witii somctlung less tlian success. 

TRADE AND TRANSPORTATION 
Marketing condition 

We have stressed lliat fish is a pcnsliable whicli 
must lie either quickly marketed or quickly pre- 
served. As late as 1933, more than one-half of the 
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„-„rlds catch ttas thil oaxLcted teh, about 
fourth uas cured, ocaily oni^teu* »as camA 
and nearly an additional one-tenth nas conierted 
to inedible materials Id-e animal feed and 
fFiff 23'’) B\ 1956. the amount consumed fie^ 
ISre^ucLl m Mrt-Jlths of a uorld catch nhch. 
houeser, had increased by nearly 50 ^ cent o^ 
the 1933 catch One-fourth ssaa shU being cntei 

„d nSy one-tenth emined. Hosscs er. die a^un, 

Sing comerted to inedible mat.naU mjae.^ to 
^ut one-smth of the norld total, rmd ah^* ^ 
tiselfth non lias being frozen Obviously, these 
Sew Ls and means of preservation ngmly more 
m marlenng Fish consumption appeart 
tobe gaiLng favor m plates some distance temoved 
from leasts* Both domestic and mtemahomd nm 
SS now mvolve a higher percentage 
populations rather than only 

Ss a cenlunes-old assocmtion ‘““ 'en fctag 
gmunds and immediately adjatent 
5^ars to be on the verge of 

the oceans will be of increasing “ 

sources of food and raw materials for mtenor as 
« ell as coastal ellen 

Domestic trade 

New techmqucs of fish preservation ate p^r^ly 
iliSTm the Omtml Sums ^ tte Soj^ 
U?i^ where substantial portions of do^' ™ 
Uts io situated some distance away frent ocean 


coast Imcs- For most of the mote a*ve £s!^ 
nations, the haul to the domesbc matlet is 
lapan. northwestern Europe, and India are gotm 
Is^lcs -nie railroad is the primary means ol 
transport to the mtenor market. 

Inlematwtuil trade 

Less than 10 per cent of the world’s annud fch 
catdi enters mtemabonal markets Most of the 
so traded is frozen, salted, or canned, a smaU 
bon IS senuprocessed mto fertilizer, oil, or o 
matenals It is a trade dommated by 
advanced nabons Norwa), Ca nad a, Iceland, 
nurk, the Netherlands, and the United Stat« a« 
leadine exporters Japan recently has entered 
export markets The United Kmgdom, the United 
Slates. West Cennany. Italy, Belgium. Canada. 
S«edcn. and Denmark are outstanding “P®™” 
Both the United Slates and Canada, it will bewt^ 
engage m some reexport bade, the Umted States 
being a net importer, and Canada a net **1*° ^ 
The United Sutes now imports at least 
of its JTiniial consumphon each year— chiefl) from 
ranaHa but also from Japan and northwestern 
Europe. 

•*Of COTue, the St Lawietice Sea»-»v la the 
Slates has opened much of that cnualiys mlCTJor to 
ihippiDS. but this development ptobabfy »-dl 
the fecatMD and organization of the nation s Esh-caKf S 
anti -eaaihetmg industry 
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24 MINING AND QUARRYING 


AS ECONOjMIC ACTIVITIES 


Tin: EXTRACTION OP MINERALS AND ROCLS S\'}>IBOUZES BOTH THE OLD AND THE 
new tn economic geograpliy On the one hand, tius occupation is as ancient 
as man's use of the matenals obtained from it— so ancient, indeed, as to be 
reflected m the names of sucb very early time spans in human history as 
die Old Stone Age and tbe New Stone Age On die otiicr hand, a truly 
dynamic ublization of minerals, and to a lesser degree of rocks, was not 
initiated until the advent of the Industrial Rcrolution approximately two 
hundred years ago. Now, in this twentieth century of unprecedented inten* 
sity m economic activiiy, this utiliaahon has increased to levels winch once 
certainly would have been considered astronomic Furtlieimorc, there is 
every reason to predict that future use of botli minerals and rocU will be 
even more intense dian die present— not only because economic activity is 
expanding m nations now considered as tedmically advanced but also 
because more and more economically underdeveloped nations are striving 
toward tecduucal advancement. It is perhaps needless to add that all basic 
economic functions— consumption, production, and exdiange— are involved 


CONSUMPTION 


ParficHlar uses 


A highly sigruficant consideration m ossesssing the consumption of rocks 
and minerals involves die particular uses for which they arc sought. Meas- 
ured by value, more tlion three-flfdis of ah minerals (excluding precious 
materials) extracted m die world are used to obtain inanimate energy In 
tbo techiuc^y advanced United States, this fraction rises to three-fourths 
A substantial portion is channeled also into producer goods, for whidi 
nearly all basic materials are derived from minerals and rocks Still a third 
source of demaDd. notably for certain rocks, comes from publjc-mtercst 
projects— makers of roads, filb, dams, etc.— which, while xery useful to indi- 
viduals, represent consumer-goods industries only when tlic term is used 
in its broadest sense Only radier modest portions of materials extracted m 
minerals and rocks thus are converted mto sudi unquestionably consumer 
goods as automobiles and refrigerators. 
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Ropt4 tnciecue 

EaiUer m this chapter we base suggested that de- 
toa&d for mmerals is growing at a surpnsutg^y 
rapid rate. The suggestion is es'en more impressive 
when documented. \{easuted m nud tweatieth> 
cenCiuy dollars the snlue of aS mm^als extracted 
in the world (excluding such common locds as 
«nd, graseh limestone, sandstone, etc.) has nsen 
as shown m Table 24.L It will be noted that world 
ariTMial output and associated consumpbon were 
v-ery modest during the eighteenth and even tbe 
nineteenth centuries, but they have mulbpLed oiore 
than sevenfold since die beguzning of d^ tuenbeth 
century and offer promise of an even hi^ier 
increase. 

Oomuinnee of the Untied Statet and 
other technicaUy adcanced mUtone 
The dose funcbosal aasociataoa between mineral 
edraebnn and factory produebon has meant a domi 
Oiiboo of the former by technically advanced oa 
boss. ZTunng the eadj stages of the ladustna} 
Revnlubon, the Uuted Hingdom controlled most 
of die worlds mmexal output, although much of 
that output occurred wdl bejxmd the borders of 

TABLE Z4.t 

rnertose ui xcoild minend output, lT0(}-l9oSr in 
auUiont of eataUati dollart, 1935-1939 average 
oolue 


lasr 

OulpuT 

1700 

9 200 

1730 

35D 

ISOO 

43i) 

l&sO 

iroi) 

1900 

S.&254 

1350 

12.663.3 

1959 

21.53a8 


S 0 »x. For iH diti aoe^ imela da Utaa, 

\ 0 %eslKr p -42. Dala fa 2S39 hf ^ 

calculatm^ ei.tpiit mettavgs la ttie five ttsAiag tnamls. 
Ttie Egwet tbavt are la dnlt-n as of ttie 

xvenge ta AcSnal value of the wuriJs ' 

I IS 1&3 o u tp jl Laa beea. let al ^483.4 OiZen deCaz* 

(AanAfl da Unet, p. 17) 


tbat small island nabon. In time, however, the 
United States came to dominate in mineral output 
and ublizabon. In the penod after the Second 
World War, the United States alone consumed 
about fO per cent of the worlds minerals. Its 
peiceatage of producbon vvas not quite so high 
(Table iMJ} During succeeding jean, ccanpeb 
bon from a resurging W estera Europe and, sbgbtly 
later, a rapidly expanding Communist bloc has 
remov ed the Umted States from a position of ihst> 
lute dominance. However this country unquesboo* 
ably remains the ley source of donand m the 
world s mineral maiLet. 

Btnng unportance of Communut naiumt 
The Soviet Union has ublued centralized planning 
and cestrabzed authonty both augmented by force 
if necessaij to produce a djmamjc eeotjomy Other 
Commuxust nabons notably Communist t~hina, are 
attempting vanabons of the same course of acboo- 
The goals of these nabons-eertaialv tbat of the 
Soviet Union— appear to be to maintaift unprece- 
dented high rates of growth and therehj expand 
their economies They are thisbag soiously of 
active osmpehbon With the Umted States and West 
eni Europe within the next few ^-eais and, accord 
lug to their public annnTmfymt-n K hope to cxcced 


TABLE 24.2 

Lending netiona of rmneral production, 1953 



Fer cent of wettd 
tiunercl output produced 

Lmled Scales* 

31.10 

Sonet Ucwo* 

liSO 

l.mlerl JkmoHiTm* 

' S.S4 

West Cerouny* 

3.22 

Ve^eznda 

500 

Canada* 

2.S3 

Fr«a** 

ZSi 

Euwait 

241 

Saudi Arabia 

247 

Folind* 

246 

-U! other mCvyn 

23.43 


* cpBsdfTej tectmical^ advwed. 

soesu. Anacla da itma Novmbe^ 
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mdiistnal production of the United States by the 
1970s. Whetlier they can achieve such goals remains 
to be demoDSbated, but they unquestionably will 
be more active consumers of minerals than they 
have been in the past. 

PRODUCTION 

Minerals extraciion, quarrying, 
and Itcelihood 

Minerals extraction and ijuarrylng provide a Lveli- 
hood for only slightly over 1 per cent of the world’s 
labor force (Table 7.1). Furtlje/morc, it a probable 
that in the future tliey will account for an even 
lower percentage than they now do. No other pro- 
ductive occupation is more thoroughly mecliamzed 
and automated, and none offers more promise for 
the machine. With respect to solids, the bulk han- 
dling of much earth will be relied upon increasingly 
to recox er the desired materials. Hus handbag can 
best be done by machines. With respect to liquids 
and gases, what man can compete xvith pumps, 
pipelines, and continuous flow equipment? The 
logical conclusion Is that mining and quarrying will 
tend to provide direct liveldiood for a smaller and 
smaller percentage of the world’s labor force This 
is Irwe in spite ol tiw fact that an increasing amount 
of mined and quarried products will be moving 
to the world's factories and to other sources of 
demand. 

Erratic global distribution of 
minerals and rocks 

We Iiave emphasized in Chapter 4 and hence shall 
note only m passing here that the world’s minerals 
and rocks are \ cry unevenly distributed. This point 
is especially pertinent regarding minerals, for eacli 
has a specialized use for which substitution is diffi- 
cult if not impossible. Most rocks, when used di- 
rectly, are used for less sophisticated purposes than 
mincrab. and substitution in their case »s imiaJly 
possible. Minerab, Oicrefore, arc important in inter- 
national trade. Rocks are not, for some form of 
rock substitute is usually available in the nation 
of demand. 


Fugitive nature of minerals and rocks 
An important consideration m the extraction of 
minerals and rocks is that they are fugitive mate- 
rials— le, tliey are used up with use and cannot 
begin to be replaced naturally as fast as they are 
utihml. In tliis sense, mining and quarrymg arc 
without parallel among the productive occupations. 
None of the others— agriculture, grazing, forest- 
products industries, and fishing— is so dependent 
upon fugitive matenab, (Manufacturing, of course, 
cannot be compared here, as it rehes mainly upon 
tlie five other productive occupations to supply its 
raw materials and energy.) Careful use of mineral 
resources, notably those in short world supply, un- 
questionably should be one of the watchwords of 
our time 

Adequacy of reserves 

Considerations in Appraising Reserves. Because 
minerals are fugitive matenab, it is extremely 
important to have adequate knowledge of their re- 
serves. Expirts responsible for such estimates usu- 
ally state their findings in terms of Unomn, indicated, 
and inferred amounts, either of actual mineral con- 
tent or of the total xolume of ore containing speci- 
fied percentages of minerals As the wording indi- 
cates, die experts are sure of the amount of known 
ore. and reasonably certain of the amount of indi- 
cated ore The inferred figure, however, is usually 
no more than a careful appraisal More often than 
not. known ore bodies are considered to involve 
material m the vicinity where mining is currently 
being earned on, whereas indicated ore bodies are 
unmcdiately adjacent to these known ores, and the 
inferred deposits are located farther away. Of 
course, this IS not always the case. However, we 
know most about the ores and ore fields which ore 
currently working 

Total Amount of Reserves If, by their nature, 
fugitive matcnals are not bemg replaced as fast as 
they arc being used, tlicrc must be an absolute 
limit to their reserves. Wliat tliat Lmit 1$, wc are 
not yet sure, for the world as a wliole has not jet 
been faced wath the outright shortage of any dc- 
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Sired substance Indeed, our detailed knowledge of 
the earth's crust beyond a depth of even a very 
few miles is so scan^ that we are not truly certain 
what may be stored below However, with locreas- 
iBg world demand upon minerals, there is every 
probability tliat much more extensive inquiry will 
be made during the next half century for furtive 
materials At present, no single nation— not even 
such global giants as the Soviet Union, Canada, and 
the United States-contains a full complement of 
mineral resources Shortages are remedied through 
an interaational trade ivhich, as tiie best-quahly 
ores in individual nahons disappear, is becoming 
increasingly important \Vhen the world reserves of 
certam materials become as depleted as those of 
the largest nations today, man will give much more 
careful attention to taking stock of what remains 

Impact of technology 

The connotations of mmeral reserves and of man’s 
technology are so mtertwmed that consideraboo of 
the one witliout the other would result ui a grossly 
inadequate appraisal It is through technology that 
modem man discovers and idenbhes specific re- 
sources, calculates and estunates their reserves, 
extracts them, and transfers them to market As his 
technology improves, so does his position with re 
tpect to his mineral resources— until he reaches that 
absolute mmeral resource limit which is not yet 
knowm For as his technolo^ improves, he is able 
to discoicr, identify, estimate, extiact and transfer 
much more rSoently Sometimes he is able to 
rew ork the refuse piles of foimcr mining operations 
—piles which may have accrued twenty, thirty, or 
even more years ago— for materials not obtained 
under those relatively ineSacnt conditions Some 
tunes he IS able to substitute minerals in good sup- 
ply for those which are scan» and thereby mau 
mize t}>e benefit of both Man's increasing techno- 
logical elBaency abo is very important m yet 
another sense, a veiy large share of the world’s 
minerals is m low grade deposits sometimes cen 
taming I per cent or even less of the desued mate 
nab OrJy an extremely apt technology can make 
their day to-day exploitation profitable, but once 
tius IS possible, may be extensive 


Location of mining aclici'ly 
We have noted previously that man must mine and 
quarry where the desired materials occur nahually. 
Human decision is hjmted, therefore, to the ques- 
tion, “Which of several natural sites is the most 
feasible to exploit?" Now that extractable ores tend 
to be of lower quality than they once were, there 
IS more freedom of human choice, for the simple 
reason that a number of places usually contain ore 
of moderate quality whereas only a very few con- 
tain premium ore This has at least two important 
connotations m economic geography ( 1 ) inasmuch 
as human decision will play a more significant role 
in opening new mines, both the pure and applied 
aspects of location theory will be more sigmficant 
in detennmiDg future mining sites, and (2) the 
processing of ^ese poor quahty ores-the &st sta^ 
of manufacturing— necessarily will occur more fre 
queody near the mine than m the past, for who 
wants to transport over long distances an ore that 
IS largely waste material? 

fnereosing interdependence 
among nations 

Some scholars have mamlauied that the Industrial 
Revolution took hold quickly in the United King 
dom because sizable deposits of coal and some iron 
and diverse other mineral resources were at hand 
IVhether or not this is a satisfactory explanation 
that nation soon became a major importer of most 
minerab except coal, for the simple reason tbat the 
local supply of most mineral resources except coal 
became inadequate as the industrial economy ex 
paoded The United States, with a much larger 
area and resource base subsequently followed a 
similar pattern m its economic development Once 
reliant upon other countries for only a few minerals 
bke tta and manganese, (his nation began in the 
1930s to import more and more iron, copper zinc 
lead, aluminum, and other materials both as ores 
and as concentrates (Paradoxically the economy 
of the Umted States was rendering that nation more 
dependent upon other countnes during the very 
tune that isolationism was being stressed with con 
siderable popular acceptance, by some political 



actiuitij. The orej containing 
von^tum, sther, and other 
metals at Ceno de Fasco, 
shown abot>e, were 
worked before the coming of 
the $panlsh, and have been 
worked intermittently Since 
then Today, the (oion 
contains some 20,000 
inhabitants fStanJorj Oil 
Company of New Jersey) 
Central City, Colorado, on the 
Tight, I* less than a century 
old but (s almost a gho^ 
town; its gold, silver, lead, 
and other ores are no longer 
mined (V S Forest Scrotce) 
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leaders ) Most of the Western European naboos 
also have found increasing impoitatioii of mineral 
resources necessary The Soviet Union, just awal^n 
mg to its industrial possibilities and containing a 
large and vaned resource base, probably wiH be 
more self suffiaent m the immediate future than 
most nabons m high-^uah^ deposits of mineral and 
rock resources It will only be a matter of tune, 
howesei, if present bends continue, unbl this na- 
tion, also. Hill be faced wth deosions as to wbetber 
imporbog an increased array of mmerals is more 
feasible than producing from lower-^uahty domes 


be reserves Interdependence among nabons, ac- 
companied ty ubhzabon of lovsei-quah^ ores, 
appears almost mevitable m future mineral pm- 
curement \or will the exchange be restneted to 
tedmically advanced nabons Many of the world’s 
minerals he m underdeveloped nabons which, at 
least currently, lack the means of large scale eqiloi* 
tabOQ These doubtless will adnut money, capital 
equipment, and technical knowledge from the eco- 
nomically advanced nabons and will export most of 
their exbacbve yields to sudi nabons— in the unme' 
diate Kiture. and probably for some bme to come- 



25 MINING; INDUSTRIAL 
MATERIALS NOT USED FOR 
ENERGY OR IN METALLURGY 


Nixr TO SOCRCXS OF tKOICY, T11E MOST VALUABLE CBOUP OF MINERALS AND 

rocks extracted each year is a heterogeneous coUeebon of noiunetallje mate* 
rials used id equally heterogeneous ways In the Uoitcd States, this group 
accounts for aMut 20 per cent of the value of oil rocks and minerals pro- 
duced each year (excluding precious materials), fuels are responsible for 
70 per cent and metak for oidy 10 per cent. The use of this heterogeneous 
group, both per capita and absolute, is heaviest in technically advanced 
nations, whi^ depend upon domestic reserves as much as possible. As a 
result, they are not always outstanding commodities in international trade. 
Furthermore, those which are consumed m largest tonnage tend to be wide- 
spread and quasi-ubiquitous m occurrence. In some cases, even dotnesbe 
movement >$ limited to short liauls This is parbcularly true of the racks, 
which arc available m some form and composibon to many countnes and 
to numerous localities 

Among the rocks m this category are sand and grave), hmestose. sand- 
stone, day, granite, basalt, slate, and quartzite. Many are used for such 
everyday purposes as nprap and other £11 material necessary for railway 
and highway beds, nver dams and dikes, and diverse kinds of earthen 
projects. iNfany are also ubhzed directly as building matcnals. A substantial 
number have several uses (Table 25.1). Limestone, for example, is not only 
a fill matena) and a dimensioa stone but also an agent in iron and steel 
manufactunng, glass manufacture, leatlicr tanning, w atcr punficabon, and 
sbll other processing In addibon. it is a source of lime in fcrblizer, cement, 
stucco, plaster, whitewash, and numerous lesser products.* 

Among the leading imncrals m this group arc pliosphate, potash, 
nitrate, sulfur, gypsum, asbestos, and common salt. Altliougb oil occur 
naturally, some arc obtained parbally as by-products of mirung and 

* Of course, there ale muj vvisUoni of each ftxj: type, and nch loids to have 
Its own purpose. 


4t I 
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TABLE 25 t 

Frocxiremeni and uie« of tome common aonmetattic rods axid fiuneral* 


Rocker 

trunercl 

ilethad oj 
procuremcnf 

Vte 

Sand aivf 
gras-d 

(Juarrjmg 

Cement for toad pavmg, building etc., raihn^ beds, hi^way 
beds (befree paving oa better highway* u lieu of paving on 
secoodaiy roads), ^assmalong, filtering of hqmds. abrasive 
agenL dtveise other uses 

Limtstone* 

Quanymg 

Riprap for fills, railway and highway beds, Lme for cemsiL 
fotilizer, stucco, plaster, whitewash, other conuoodibes, dimen- 
noQ state; agent m inm, glass, learher masu^ctunng; vnta 
punScatxa, dnene other uses 

Sandstaie 

Quan^mg 

Riprap for fills, flagstones for walks, ahrames, rfmtmam stooe 
for huildiDg' divene uses 

Oay 

QuatTjmg 

Brick, til^ rdated budding produeto, refrndiny Isusgsformdas* 
trial furnaces, ceramio, coating and filhr for high-grade papers 
diverse other uses 

Cnuute 

(Jaanyrng 

Main^ nprap and dmiensiOQ stone 

Basalt 

Quan^mg 

Ntaioly nprap 

Slate 


Roofing, blacsfaoards, msolaboa. pamt filler, divene other nses 

Quartate 

QuaR>-ug 

Mainfy nprap 

Phosphate 

VLiungt 

Vlamly fettduer; mai^ lesser uses such as phannaceuteeals, soft 
dtmls matches, poultry feed 

Fotaah 

Kfmfngt 

Nfaoily fetblizeT; oumeicus lesser uses such as glag, soap, pho- 
tographic matenals 

Nitrate 

Minoigt 

hiamly (ertilizet; also used for explosives, propellants, 

dyes, and other chemicals, as weH as an agent of processing m 
ocTlua foodstnffs 

Sulfur 

Miiungl 

PartjaBy fotehier, partially oumerous products fw aalustiy 

C}psuat 

\fjaBig 

Otmeiit, plaster, walllioaid tde {especial^ for buddmg mtenors) 

Aihesto* 

Mmmg 

Buiidmgf aod other constructicsi requiong resstaooe to fire 

Salt 


Productmi of vanous chemicals, livestock raising (as hcls), 

w ater fninficaboo, bumao table use, dntrsie ctber user 


’ LuBtilooe CuiTcsUv accouati Sot oeufy fvD-thinb of tip ol aD stooe qtuirud ta the Ifuted Statet. 

(Sand and grxvcl and odier qocoaipactcd reds aie not included Is csVaJami.) 

t ILe eleneot j4o*j)boni» in u also oUasaed as a ly-{«oduct o£ mn-ore smdting. sUugbtt* 

me *0^ FTDCCssmg. 

tTie gle m cot p rc aa siu ai in poUdi js also obtuned tons wood a*!i«. sesweed. aa& inae*. and dn-erse oOker 
mioor sxoces. 

I Nmte Is rained duefiy fo lie deiaei siiogsai. However Riost id the worVis sSiogea u obLioed sj-etbet 
kaSj In processs wiucit do not iotvtve rnuung. 

1 Suiur also is procurtd Is ifae sstltm^ of boo. copper tiac. and lead ore*, ia cbe ol certain cad into 

coke, and is tbe t«£nicg of Certam petroleiai and satwal 

manufacturing operations emphasizing other com- nals are frequently in compehDoa \nth similar 
modibcs, and some are secured by still other me a n s. commodities den\-ed from other sources Tbcir uses 

\Vhere obtained from mi nes, therefore, these mate- hie those of the enmmoa rocks, usuall) are Dumer 
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olis aod varied, although oce or two major uses 
ordinarily predominate (see Table 25.1). 

It is impossible to do justice to all these rodcs 
and minerals in a general textbook, and the selec- 
tion of a few is necessary, hfost of the commoa 
rocks, while accounting for large tonnages and 
value, are obtained prunanly through mulbpbcities 
of small local operations produang for lo^ mar- 
kets. In this book, where the viewpoint is cdiiefly 


PHOSPHATE 

CONSUMPTION 

Use$ 

It has been noted in Chapter 6 that pliosphorus 
is one of the key Ingredients of a soil. Man long 
has sought to replace phosphorus and other sod 
nutrients lost in crop growth through the spreading 
of animal manures and, notably in the Far East, of 
human excrement. While beneficial and stiD con- 
tinuing, the manuring practice has not been ade> 
quate and, during Uie past century, has been aug- 
mented in technically advanced countries by 
commcraal-fertihzer application. Today in the 
Umted Kingdom, for example, animal manures sup- 
ply somewhat more than one-half of the total nitro- 
gen and potassium, and less tlian one-third of the 
phosphorus, applied to the sod annually The re- 
mainder is accounted for by commeraal feitdizcrs 
All in all, tliese fcrtihzers are sources of demand for 
nearly 70 per cent of all phosphorus produced in 
the United States for domestic consumplroa, with 
varied industrial commodities accounting for nearly 
all of the remainder. By way of oomparison, almost 
80 per cent of all nitrogen and over 90 per cent of 
all potassium produced in this country go into com- 
mcraal fertilizers. 

Naiiont of use 

TIio United States is tiic outstanding consumer of 
pliospliatc. followed by the Soviet Union (Fig. 
25.1). The two nab'ons jomtly ore responsible for 


intematioQcd, we shall concentrate instead upon 
selected minerals-more spcafically, upon phos- 
phate, potash, mlrate, and sulfur. While it is true 
that in the United States and probably in tlie w orld 
their 'combmed value is much less than that of 
cement, sand and gravel, and stone, these four 
minerals arc used actively in both agriculture and 
manufactunng, are at least noteworthy in inter- 
national trade, and are rapidly rising in significance. 


over one-half of the world consumption, the 
United States leading by a rabo of shghlly more 
than 3:2 Western European countries utilize nearly 
all the rest. 

Increase tn use 

Between 1933 and 1959 the consumpbon of phos- 
phate in the United States mcrcased more than six- 
fold In the ten-year period commenong in 1948, 
tvorld demand also rose sharply, keeping pace with 
that of the United States In each case, die mcrcase 
amounted to about 40 per cent of 1948 consumpbon. 

PRODUCTION 

Table 252 indicates the world output of the ele- 
ments phosphorus, potassium, and nibogcn, which 
are i^tained. respecbvely, from tlie minerals phos- 
phate. potash, and nitrate Sources other than mm- 
erak exist for eadi element, and these account for 
a possible 50 per cent of all phosphorus, only about 


TABLE 25 2 

World output of phosphorus, potassium, and 
nitrogen from mineral sources, 1959 


Commathtj/ 

Short Ions 

Mxispbonil (P|0| content) * 

10.950.000 

Potassium (K,Og content) 

9,400,000 

Nitrogen (N content) t 

315,000 


*riic»:pt>or<cad(i (P,0(1 cootmt ia the aulitcir r atiwtie. 
t Output cif Ckilo and reru. 
aovnac. Aflncrub Yettrbool. 
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Figure 25J Consurnpiion proiiucltoii tmporf and export of photphale rock 
Sfuided ardet show leading ruttums or regions of consumption Sfofor producing 
sites are labeled. Arrows show motement of pnmary mtematiorud trade 


1 cent t>£ all potassium and over 97 per cent 
of all nitrogen (excluding nitrogen from coal) 

Fbosp^rus thus is sought more actively than 
any other commeraal fertilizer Doubtless this is 
partially because of the necessity for phos^iorus 
in all forms of life No plant or anim.il can exist 
without it, and it has been called, 'the bottleneck 
of the vsorlds hunger** Given su£c ent time it 
* Resources for Freedom, Presidents Materials Fdigr 
ComnusuoD, 19^2, voL 2 p 1S6. 


passes through a cjcle not unlike that of water m 
the well known hydrologic cycle originating m 
Igneous rock, some of it eventually becomes trans 
fciTed to the soil From here it is absorbed by 
plants then by grazing animals finally by meat 
eating and milk-dnaloag animals In excrement and 
decaying bones and flesh it is returned to the land 
and water— perhaps to enter the sod again imme 
diately and renew the cycle perhaps to be stored 
m rock strata for nulleimiuiiis That which becomes 
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seduncntoiy bccb, il it is sccessjbJc, may be mined 
for commcraal purposes. In mining the substance, 
man is thus aiding nature in a process whic^ has 
been going on for a long, long time. 

Natural photphafe occurrence 
Natural phosphate is found in both sedimentary 
and igneous rock, but mostly in Uic former. Where 
existing os a sedimentary, tlie phosphate almost in« 
variably lias resulted from one of several processes 
Involv-ing water action. Some occurs as chemically 
deposited marine phospliate beds. Some is lound m 
phosphatic limestone or marl Some exists as the 
result of combinations of the processes responsible 
for phosphate beds and limestone— combinations in 
which tile phosphates either fl) have replaced 
pockets of hmestonc thiougii the action of running 
water or (2) have been concentrated because run- 
ning water carried away limestone and oilier unde- 
unble matenal. In a few instances, phospliate 
occurs os land pebble— as phosphatic pebbles mixed 
with other t)'pca of gravel. Sucli phosphate usually 
has been deposited chemically by water which ob- 
tained It from a nearby sedimentary source A small 
amount of phosphate is deposited as guano, which 
Is comprlsiM mainly of concentrations of bird or 
bat droppings. As on igneous matenal. piiosphatc 
occurs ratlicr frequently but usually m small per- 
centages in the mineral apatite. \\’hatcvTr the 
source, piiosphatc is very unevenly distnbutcd, both 
vertically and horizontally. Iliroughout the world 
The phovplvatic content of source materials is 
usually expressed as bane phaspJuile of bme. or 
BPL. More accurately, Uie substance in question is 
triealaum phospliate (Ca,(rO,)i) To be exploited, 
a source of phosphate sliould contain at least 60 per 
cent BPL, and most commercial deposits contain 
an cvxn higlicr percentage. 

Ade(jtiacy and teorld 
aliiTiihiiJbiriO^rt.'MTFXV 

Wlicn measured by present rates of production, tlio 
world reserve's of piiospliatc are more than ade- 
<{uale for our times and tlie foreseeable future. In- 
deed, a recent csiunalo places llio known com- 


iDcrdally c.TpIoitablc reserves at otcr 43 bdbon ^ 
metric tons. At current phosphate-rock-cxtraction f 
rates, this is enough to last for at least 2.500 years— i 
and this estimate is thought to be conservative. 

N’ortliem Afnea, the United States, and the 
Soviet Union contain most of these deposits (Fig. 

2S 1). Estimates by diUcrrnt authorities vary ratlicr 
markedly as to tlie respective amounts owmod by 
each country, but in all probability Morocco con-' 
tains more Uion any other nation, perhaps as much . 
as one-half of the worlds total. The United States f 
is well supplied, and the Sov ict Uiuon, Tunisia, and J 
Algeria have notcvvortliy proved reserves. 

Production 

The United Slater. Tlie United States is an out- 
standing producer, as well as consumer, of phos- 
phate Indeed, it is even more outstanding in pro- 
duction than ID consumption, for it is an exporting 
natron of cooscqiicoce (Fig 251} Uell over one- 
half the country’s rock-pliosphato supply is in Idaho, 
Utali. Montana, Wyoming, and neighboring West- 
ern states, and tlie remainder is chiefly in Florida 
and. to a very limited degree. Tennessee The de- 
posits in Uie West, liovvcvcr. arc somewhat inacces- 
uble. both vrrtically and lionzontally. Mott are too 
deep to be mined except with expensive shaft-and- 
tunnel mctliods, and arc too for from markets and 
in too rugged a terrain to permit easy overland 
traruportation Tlius, despite Uieir ratlicr lugh qual- 
ity. tliey remain comparatively uncxploilcd. 

The Flonda deposits, in contrast are very 

Figure 25 3 Land fiebbU photphale in Florida 
{ajier drawing by .Melton. U S CeoL Survey, 
at tfiown in Alan M Uateman, Economic 
Mineral Deposits. John tV'i/cy and Son*. 

Inc , iVexo Vorl:, i950. p 8H) 
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mri per aear tte amouiiB to about ■#) pii eeut 
of thTuoited States production, and oe”fr ^ 
eent ot the norld totab Cunently, the coonby 

“°^-lS?°SL-toorths ot the Soiiet 

phatertobtamolirt«nthenuo^airtt.te.tte.^ 

lesenei of »Iucb are near Kuoisk m 
Peoortol. ot northert. Eompeui Kirtsia ( Rg 
Tie quahty ot these deposits rt >»Sa 
be, soo«.bat low m eompanson 
pjmenlary deposits. Beseises are retoely lu^ 
,5»it. oeort a, s.t« on 

Volga Itaer. a, Attjrtbuisl sootoert ot 
and at l^iaTan in southern Soviet Cen^ ' 

Most of these ates are economically acc^* 
the country’s agncultural and manufactonn^ 
nuihets 

Xortlrtm .Afnoo A dutance of n^ly I-”™ 
sepanrtea the two leading » 

(nets of DOrtbem Afnca. Near Giounbga, 
nules inland from the Atlantic seaport of C-asa 
blanca m Morocco, are the wotld’sjargert depM» 
Their cruahty ranges upward from 70 per »t 
and they are eaaJy mined. They curtrotly ue 
sponsible for over fiveeighths of 
output, and thor rate of increase is higher 
elsewf^e in the contment. , t Tu- 

Far to the east m the vrcimty of Gatsa in 
msia are deposiU which also are substanOal^d ecfr 
nonucally ertractable. Located near the Tunisia^ 
M-maa boundary and extending disconOnnousiv 
into Algeria, these deposits account for “ 

the noa-Moroccan phosphate production , 

cm Africa (Fig 25.1) They, too, are easilv nu^ 
and are located near ocean water, they are serv 
prananly by the Tunisian port of Sfai and lesser 
ports m Algeria (Fig. 253) 

A minor producer of phosphate in northern 
Africa IS Eg)-pt. the mines of which are m the vi 

onitv of Safaga on the Red Sea. 


Othet Producm The uland of Nauru 
ca£c Ocean, a trust territory under the shared a 
nunistrahon of Australia. New Zealand, and tOc 
United Kingdom, produces shghlly over 1 muhon 
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long tons of phosphate each year. The island is 
fiftli m rank among world producers, facing ex- 
ceeded by the United States, the Soviet Union, 
Morocco, and Tunisia. Sources of lesser importance 
include Peru, Christmas Island, Jordan, Makatea, 
and Ocean Island. Of tliesc, the first two obtain 
their phosphate almost entirely from guano. 

TRADE 

Over one-third of all mined phosphate rock enters 
into international trade. Europe idone of the tlircc 
large existing market areas is an importer, inas- 
much as both tlie United States and tlio Soviet 
Union produce surpluses. With such noteworthy 
exceptions as Japan and Canada, therefore, world 
slupments of natural phosphate focus sharply upon 
Europe, notably Western Europe (Fig 2S 1}. North 
Afnca supplies the lion's share of exports. Both po* 


POTASH 

Long prized m tho making of soap, matdies, pot- 
tery, glass, and explosives, as wed as in dyemg and 
leather tanning, potash was secured mainly from 
wood until the lit quarter of the nineteenth cen- 
tury. The wood was burned to ashes m iron pots, 
and the ashes subsequently leadicd. Tlie name of 
the substance has residted from this matmer of its 
procurement 

With the revolution in agncultural feitihza- 
tion, potash came into such demand that new meth- 
ods of obtainmcnt were necessary, and it began to 
be mined While not so critical to all plant and 
animal life as phospliorus, potash is suffiaently 
Bccessary to bo one of the most actively sold ferti- 
lizers. 

CONSUMPTION 

Over 90 per cent of all potash is destined for coti- 
mercial-ferlihrcr production This cannot be said 
of any oUier of the leading minerals going info com- 
mercial fertilizers. Like phosphate, potash is utilized 


lidcal and economic ties are evident in the resulting 
empfiasis in world trade upon sliipmeiits from 
northern Afnca to Western Europe. Except for 
Egypt, the northern Afncan source nations are in 
the French realm of influence, and their mining 
activities are financed largely by European capital 
Production in Nauru and lesser source areas is like- 
wise dominated from Europe. Esscnbally no import 
tanfe are levied on rock phosphate by the leading 
nations of receipt. 

Asia IS now entering more actively into world 
markets os an importing region Japan has ubhzed 
phosphate and other ferblizers for some bme, and 
currently is an important importer (Fig. 25.1). 
However, both Communist China and India are 
now awakening to the value of commercial fer- 
bhzers— and these two nabons jomtly contain over 
one-third of tlie world’s people and nearly one- 
fourth of all culbvated land. 


largely in technically advanced nabons Inasmuch 
as It is channeled so predominantly into fertilizers, 
It tends to be used most actively m countries prac- 
tiaog very intensive agriculture (Figs. 25 4 and 
67). Europe consumes over one-half of all potash, 
die United States about one-iburth, the Soviet 
Union one-eigbth, and Japan nearly one-tenth. 

The postwar fertilizer demand for the com- 
modity has grown more rapidly than for phosphate, 
but not to fast as that for nitrogen The 1955-1956 
world consumption of phosphate as a fertilizer was 
about 126 per cent of that in 1951-1952, of potash, 
133 per cent, and of nitrogen, 150 per cent’ As is 
true of phosphate, the Asian porbon of the world, 
notably the Far East, is increasing its rate of con- 
suinpboa of potash more rapidly than any other 
major area with the possible excepbon of Oceania. 
Afnea's rate of consumption is also on the rise Hie 
absolute increases m these seebons of the world are 

* Ursula Ewald, Recent Developmenti In tfte World 
FertUber Market A Statistical Aruiti/sls, Iiutitut fuer \VelC- 
snitsdiait, 1957, Kiel. Cermany, p 0. 
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potash and phosphate as fertvlizeis than e tber 
Afnca or ^a hut does consume appreoahle quan- 
tibes of lutiogen. 

PRODUCTION 

The annual output of potash hie that of phosphate 
» approximately equal to the annual consuroptiw 
In e=»<-h case, wotimg mventones are mamta^ 
at only modest sue. and there is no reason for them 
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to be raised except in times of emergCDC)r. Because 
potash moves so prcdommantly into commeraal fer- 
tilizeis (Fig. 255), its output is more sensitive to 
changes in agricultural practices throughout the 
world than is true of tlie other leading commodities 
used in making commeraal fertilizers. 

Ifatural occurrence 

The mineral potash is closely associated in on^n 
with salt water. It is present in very small rjuanti* 
tics m today's oceans, which could become com* 
mercial sources if otlier sources should be depicted. 
It is mined currently as deposits in beds which 
have resulted from the evaporation of salt water 
and as concentrates in brines whicli have not yet 
lost all of their water tlirough evaporation ,Most 
comes from tlic former source and was formed 
either in sizable areas of marine evaporauon or in 
SRwtb pUya lakes DespAe tbevs 

origin, the majority of potash reserves are at depths 
ranging from a few to 3,000 feet 

Adequacy of reservet 

Known reserves of potash are suSaent to last for^ 
at least 1,000 years, and indicated reserves should 
last for 4,500 years at current extraction rates The 
Soviet Union, West Germany, East Germany, 
France, Spain, the United States, Poland, and Israel 
contain most of this supply. 

Should the mineral sources become exhausted, 
an almost endless supply of potash u available in 
the world's oceans. 

Froduefion 

U'e have noted that consumption of potash is most 
pronounced in technically advanced nations Nearly 
all production of the commodity is similarly con- 
centrated. The United States, \Vest Germany, East 
Germany, France, and the Soviet Union are the 
leading nations (Fig 25.4) In this respect the 
procuring of potash differs from tlie obtaining of 
phosphate, much of whicIi comes from underdevd- 
oped countries of nothem Africa. 

The United Stales. Over one-fourtli of all potash 
is mined in tlie Uiuted States Production is focused 
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Figure Z5 5 V*e of jiotath in the United States 
for years shoien. All Imported potash and nearly 
all domestic potash is consumed in ogricuhure 
(Mmerah Yearbook) 

sluuply upon tlie vicinity of Carlsbad. New Mexico, 
which currently supplies over 90 per cent of the 
nation's output Existence of potash in the south- 
eastern coiner of the state was revealed m 1925 by 
oil-well dniling, and the first shipment of crude 
potash was made in 1931. Although most of tlie 
actual mining is sbll earned on in New Mexico, 
the reserves reach into much of the Panhandle sec- 
tion of Texas A broad zone of some 40,000 sguare 
miles evidences some potash, and a district of 
3.000 square miles definitely contains substantial 
reserves. Individual beds now being mined range 
up h) 80 feet in thickness and are interspersed with 
odier sedimentanes tn a senes The series, in turn, 
IS from 1,000 to 2.600 feet thick, and extends errati- 
cally through an even greater vertical distance. The 
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upper !e\-eU of potash occur at about 500 feet be- 
neath the land surface and the loser les^ at 
about 3.500 feet Wliile the kuo sti resets es da cot 
place the Lmted States oq a par uith the Sonet 
Union or West Cennan} they are eoou^ to last 
at least a century at cuircst estracbon rates. More- 
os er it IS probable that muds more potash u pies 
cnt 1 ere than has been prosed to date 

Shaft-and tunnel tnmmg is practiced. The po- 
tassium content of salts no > being mined is about 
IS per cent, ss-bidi is a si ght decline from that of 
a quarter century ago. At present, six companies are 
engaged ut mining Some are locally organized inde- 
pendents, but most arc hiancbes of nabonal diem 
cal EzmSs Initial processing operaboos also are 
located in the mining area. \ senuprocessed sub- 
stance called munatc as si-ell as other forms of 
partull> processed potash, is Foruarded to other 
parts of the nabon-dueS) to the agncultiual states 
of die Vfiddle W est 

Ibe rcsnauiing potash mined in the Umted 
States comes (ram the bnoes of Searles Lake in 
Cahfonua and sedunentai^ deposib m Utah. 

ks in phosphate muimg, potash ertracbon is 
trending rap dly to i-aid the use of methods and 
machines >%duch aid the obtamment and procure- 


ment of large quantities of intermediate- and low 
grade snalenals. Here as elsewhere in the 
industij economies of scale are maaifestmg them- 
seKes. 

Also as in phosphate mining, the procuring of 
potash in the L-mt^ States is largely earned out 
m one rather small district. To a limited degree for 
potash, and to a marked degree for phosphate there 
are other source matenals and areas fhjn the ones 
bciog used at this bme. Howeser the commercial 
advantages of the places and m.-itipnaU of current 
expio tahon for both rmneials are sudi that these 
places and matenals probabi) utU cootmue to 
dominate their respective industnes for at least 
the immediately foreseeable future. Thus, desp te 
tlie alternabx e possibilibes oSeied b} nature in this 
oiunti} man has seen Bt to confine his mining of 
each substance essenbally to a specific distoct 
which has pronounced econosuc advantages 

Europe About three-fifths of the worlds potash 
IS mined m Europe. W est Germany East Gensan) 
and France are b> far the leading producers, ea^ 
cootnbubog in roughl) equal amounts to the oon- 
boest s ou^uL Spam is a minor suppher 

Beserves axe more than adequate. especuUv m 
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West and East Germany, where major deposits ex* 
tend discontinuously from Hanover across the poht* 
ical boundary to Stassfuit. The beds are interwoven 
with other sedimentanes, as in New Mexico, but 
are intensively folded and warped. Mining occurs 
at depths of 1,000 to 3,000 feet in several localized 
antidmal upwarps of potassiuin>impregnated beds 
that generally he much loucr. The potash content 
IS not Iiigh, amounting generally to no more than 
10 to 15 per cent. Before the First World War, these 
reserves supphed nearly all of the world’s potash. 

Frencli potash is situated primarily in the for* 
mer province of Alsace, in the Rhine River valley 
to the country's northeast Mimng depths range 
from 1,500 to 3.000 feet, and the potassium content 
of the roclcs vanes from 15 to 215 per cent 

Both non>Communist and Communist portions 
of Europe produce as much potash for the world 
inarVets as ^ey do for domestic consumption. Most 
of the potash entering into international trade 
originates ui Europe. Intcrcsbngly, most also tenm* 
nates there. 

The Sooiet f/nion. Like that of each of the other 
leading nations of potash production, the output 
in the Soviet Union is drawn mainiy from a single 
district— in this case, the Solikamsk vicinity near the 
upper Kama River and |ust west of Ae Urals. 
These deposits are chiefly of marine origin and oc- 
cur at depths ranging down to 1,000 feel They have 
a potassium content of 220 per cent or less 

Additional reserves ate reported near Saratov 
in European Russia, in Kazal^tan, and in Turk- 


NITRATE 

Just as the obtaining of phosphate and potash illus- 
trates man’s tendency to make economic choices 
among a Lmited number of possible muung sites 
offered by nature, so does tlie procuring of nitro- 
gen illustrate his capacity to discover alternative 
sources for commodities in substantial demand Iwt 
scarce m mineral supply. 


menia. L.ate estimates place the total Russian re- 
serves very high. 

As in the United States, production of potash 
began in the Soviet Union in the 1920s and cen- 
tered in one major site. The Solikamsk vicinity is 
relatively well located with respect to the agricul- 
tural markets of the Soviet Union but not so fa- 
vorably with respect to seaports that are beginning 
to export the commodity in very modest amounts. 
The total output from the Soviet Umon currently 
amoums to about 12 pci cent of that of the world. 

TRADE 

About 50 per cent of all mined potash is sold in 
world markets This is largely an international 
movement between the “have" and Tiave not" na- 
tions of Europe with respect to this commodity. 
Essentially lacking in potash, the United Kingdom 
IS the world’s leading importer, closely followed by 
Japan. De^ite its heavy domestic ou^ut, tha 
United States also is an important nation of receipt. 
'The remaming importing nations of prominence ate 
in Western Europe. 

More so than is true of phosphate, potash is 
mined and consumed within technically advanced 
nations. The not inconsequential exported portion 
of this rommodity represents chiefly an exchange 
among nations which are economically strong 
Some underdeveloped countries, however, are com- 
mencing to use potash more actively, and unless 
they can develop their own sources of supply, 
they necessarily will import. 


BACKGROUND OF CHILEAN 
NITRATE PRODUCTION 
The nation of Chile contains the only known sizable 
deposits of natural nitrate, which is a source of 
lutrogea and several materials m lesser demand. 
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Cotomcraal exploitation of these deposits com 
menongin the lS30s increased gradually butenaU 
cally until the ISSOs and reached a high point dunng 
the First World War The Chilean goixfiuaent; 
a\sare that sources of nitrate wen essesdally un 
as'adahle elses^here le\-ied an eigxirt tanS amount 
mg at bmcs to appnisimately ooe-fourth of the 
pnces charged at receismg ports of importing na 
bons Moreos'er the profits accruing to the Nitrate 
Producers \ssociabon, a monopoly in control of 
producboD. not m&equently amounted to an addi 
bonal 0) per cent of such pnces. Although nitrogen 
began to be obtained m iron* and steel producing 
countnes as a by product of coLe distitUbon. the 
amount so procur^ xsas relabs ely small. The out 
put of Chilean mtrate conbnued to climb unbl the 
climax of the First W orld W ar espenenoog only 


A morale uorher vi CU« no longer ha* as much 
vori as he haj before the dtteoeery of t^Kihetsc 
mtrsle IHcnuhon \V nghr photogrcph) 



a short recession due to the loss of the German 
mariet during the early stages of that conflict— a 
loss which was quickly oEset by mcieased \lhed 
demand. At this hme oi'er three-fourths of Chile J 
loternal res enue svas coaung from the export tanfl 
on nitrate. 

\leanwhile Germany needed nitrogen and was 
cut off from the Chilean suppl} Expenments in 
securing the element from the air long had been in 
progress m se\-eral nabons and by this tune some 
of tt^se expenments were well past the laboratory 
stage of development. Given a pnonty status, the 
secunngof atmospheric mtrngen became apracbcal 
reality Elxchange of techiucal informabon folio v 
mg the war resulted m the establishment of 
synthebc-mbogen plants elsewhere and m the 
improv-ement of (ec^ques The monopohsbc posi 
boo once held by Chile thus was broken so thor- 
oughly that the counby now supphes less than 3 
per cent of a world nitrogen output that now ex 
ceeds 10 milhon tons of nitrogen equivalent 


CHILEAN RESERVES 
AND PRODUCTION 

Aescroes 

The Atacama Desert of northern Chile, one of die 
world s driest, is a north south trending vaBev bor 
dered by coastal ranges on the west and the Andes 
Mountains on the east Scattered infennittEDtlv 
along 450 miles of this \alle> paibculaily near the 
coastal ranges, are deposits of caliche covered with 
s overburdens ranging to depth from a few inches to 
ov^ 40 feet Trmislated Lteiallv as “a pebble m a 
bnck’ Of “a flake of hme” coliche is made up of 
sodium BitTate, potasaum nitrate, sodium chlonde 
sodium sulfate calaum sulfate and manv other 
materials present m much smaller amounts The 
nitrogen content ranges I r oni 5 to ~0 per cent and 
averages about 23 per cent or somewhat less- 
Reserves are substantui, parbcularlv of low grade 
materials The> appear to have been concentrated 
by water evaporation and are of errabc quahtv and 
distnbubon. 
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Production 

Usb] tbc past quarter cestuiy, production invcHved 
much hand labor. Tlie natural conditioos, however, 
favor large-scale mechanization, which has been 
rehed upon increasingly in recent years. Most of 
the caliche is dug with large power sliovels and 
hauled to nearby processing plants on modem rail- 
way dump cars— albeit on narrow-gauge tracks. 
Processing is largely a matter of dissolving the ni- 
trate in water througli the use of vats or sprays, 
subsequently drying the chssolved material, and 
finally sacking it for slupment to Iquique, Antofa- 
gasta, Taltal, and other ports of export These oper- 
ations have become increasingly efficient, and some 
of the most modem yield more than 90 per cent of 
nitrogen in the rode Caliche with a nitrogen con- 
tent of 8 per cent or more can now be mined 
commercially. Sodium nitrate accounts tor most of 
the nitrogen obtained, Among the by-products is 
jodme, of which the Chilean mtiates constitute an 
Important source. 

Since the 1930s, the Chilean government has 
obtained title to all nitrate properties and regulates 
production dosely. Two major producing companies 
account for most of the nitrate. Small, independent 
producers arc finding competition excessively keen, 
and many are closing down operations Once again, 
the undeniable cost-price advantages of economies 
of scale are becoming evident. 

Trade 

Nearly all Chilean nitrate is exported The United 
States, South America, Europe, the Far East, and 


Oceania are all importers, but only the United 
States is a major one. Most of the actual and poten- 
bal importing nations have little or no mport tariff 
bn incoming natural nitrate. There is no need for 
tuch a tariff: synthebc mtrogen is now selling in 
Ihe world markets at prices substantially beneath 
Ihosc of nitrogen from Chile, despite recent un* 
^irovements m the efficiency of recovery and proc- 
essing of caliche. The supply-demand equation for 
Chilean nitrate has aoiv tipped aivay from Chiles 
favor, and that nation, wliich once commanded 
almost absolute domination of the world’s markets, 
is now casting about for footholds of survival. 

OTHER SOURCES OF 
MINED NITROGEN 

Approximately SO per cent of the world’s nitrogen 
is extracted directly from die air by manufactunng 
process,* sbghdy over 17 per cent is produced as a 
by-product of coking operations, and somewhat 
tiiider 3 per cent is derived from Chilean nitrates 
djid even less significant sources Coal is thus a 
Qtuch more important source of mined nitrogen in 
terms of quantity Uian is nitrate. The major iron- 
And steel producing naUons— the Umted States, the 
Soviet Union, West Germany, the United Kingdom, 
fi'rance, Japan, and Belgium-rely upon cod for 
■tuned nitrogen 

Cuano IS an Organic source of nitrogen and 
potassium taken from the Peruvian Chincha Islands 
and from minor scattered sources, including Sat 
Cave on the southern nm of the Grand Canyon in 
Anzona. 


SULFUR 


CONSUMPTION 


Vsea 

More sulfur is produced and consumed each year 
than cither potash or nitrate. It is consumed not so 
much in tho form of raw sulfur as in sulfuric aad, 
which m many instances is an agent rather than a 


raw matenal in a manufactunng process. More 
than 90 per cent of the sulfur used m the United 
States, for example, is in the form of sulhiric acid. 
The ubhzabon of sulfur and sulfuric aad is indi- 
cated in Table 23 3 The ferblizer industry is the 
* And hence will not be treated in thu chapter, which 
etnphesues mining. 
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TABLE ZS3 

Utet of tuifuT and tulfunc ac%d 


t se Ter cerJ of total used 

f Raw sulfur 
; Heavy chesiicals 

oOi) 

L Feitihza and insectiadea 

210 

[ Fulp and paper 

lOO 

! Famt and vamish 

5Lfi 

Explosives 

30 

Dyes and coal-^ar products 

2.T 

Rubber 

2.2 

Food products 

0.2 

MisceSaneous 

74 

Total 

1004 

Salfuricaod 


Fertilizer 

234 


214 

Oil rt£nmg 

UO 

lUvoa and fiba 

6.4 

Pamts and ptscaeats 

6.1 

Coal products 

64 

licQ and sted 

54 

Orlwr mxnuiaiTtinnr 

24 

Explosive* 

24 

Textiles 

04 

Mucehaoeous 

44 

Total 

1004 


socnCE. Aiaa M Ecowmie iitnersl Oepotdt, 

Jobn Wutj & Sow , loe^ Nor ^ock. 1330 p. 783. 


prune K>urce of demand for sulfunc aod and an 
impcitant consuRKT of raw sulfur 

ftofKm* of use 

The fulhir uses shown in Table il5i3 are ev-idencr 
of the overwhehrung importance of technically ad 
danced nabons as consumetr Tbe Uruted States u 
an outstandmg consumer and tbe Smirt Uiuon and 
leading nations of U estein Europe are more than 
noteworthy 

MINE PRODUCTION 

About 43 per cent of all sulfur comes from iron 
p)'ntes and sulfides of nonferrous metals A smaD 
portion u obtained m such operabom as the pun 


fcatioa of oatural gas. r pfimn g of petroletnn, and 
burning and distiUabon of coaL Essentially all tbe 
resaaioder is mined as notice sulfur m an a m ount 
approximately equalmg that obtained bom pyotes 
and sul&ies. la tius chapt^ we are coaesmed obJ^ 
With the nab\ e sulfur 

Leading neiions and technique* 
of nahcc'iulfur production 
Native sulfur is ovens belnungly a product of North 
America. Tbe United States, which has been an 
active producer during much of the present cea- 
tiuy, alone accounts for over three-'fouiths of the 
world total Mexico a newcomer with potentialities, 
provides an addibonal one.sixth. Japan heads a list 
of additional but minor producers 

The United State* \bout three*fmixths of all sul 
fur prodncfd m tie tmted States ts nattve sulfur 
This, in turn, comes almost entirely from deposts 
near the coast lines of Texas and f/iminana- Ihe 
sulfur occurs m the cap rock of some salt domes 
which have been upthrust from Neiy great depths, 
la some instances the depths exceed thousands of 
feet It 1$ present in only a few of the numerous 
domes with which it mi^t be associated. It tends 
tn occur m the lower part of a cavernous limestone 
at depths ranging genaalfy from J OOO to 2J000 feet 
below tbe land surface. The sulfur zone u v citicaB) 
and honaootaSy uneteo. and vanes from 20 to ScO 
feet m thickness The horizontal dnoensions of the 
domes are act toooaseqaeattaf, ranaag katn SO to 
over 1 000 aaes 

ftior to this century the sulfur was not mined 
m quantity because the loose nature of much of 
ti* ov erlymg matenaJ discouraged shaft and funnel 
auniog The development of the Fiasch process, 
however revolubomzed sulfur recov-ery here Sun 
pie m its basic concept, t>iit process involves the 
pumping of hot water and au directlv into the 
sulfur deposits (Fig 2o.6) The water melts the 
sulfur wibch u forced to the surface by the air 
There tbe sulfur is allow-ed to resolidifv as an essen- 
tially pure substance Thus, m one acbon. this 
r e m arVah le process accomplishes what for most 
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mineials would regmro not only mining but also 
one or two stages of manufacturing. 

Nearly all native sulfur mined m the United 
States is now Frasch sulfur, of which Texas sup- 
plies about three-fifths and Louisiana tlie remainder. 
Hard-rock mines in California and other Western 
states, using traditional shaft-and-tunnel methods, 
account for a very small amount 

Mexico. World demand for sulfur since the last 
war has risen so rapidly tliat it outdistanced its 
supply by mid-century. Accordingly, special atten- 
tion has been gisen to new sources, and Kfexioo 
rccendy has emerged as a major produung nabon 
of raw sulfur. Tbe country now ranks second only 
to the United States among world producers of 
nah\e sulfur. Deposits axe situated near the eastern 
coast and are worked almost entirely by the Frasch 
process. Substanbal private mvestoent from the 
Umted States has stimulated the development of 
these deposits. 

Lesser Nations. Japan mines some native sulfur on 
the island of Honshu, chiefly by shaft-and-tunnel 
means Sicily, under Italian jurisdicbon, has under- 
ground deposits which were a prime source of 
world supply before the acbvahon of the Texas- 
Louisiana fields and which still produce at least a 
nominal amount each year Other produchon of 
natn e sulfur in the w orld is scattered and rclabvely 
nunor. 

TRADE 

Statistics treating intcmabonal trade in sulfur are 
concerned largely with total quanbhes, regardless 
of source. Since nahve sulfur accounts for less than 
one-half of the world output, we cannot be abso- 
lutely certain of the exact amount of mined sulfur 
entering world markets Total sulfur movemenL 
howexei, suggests the dominance of technicaify ad- 
vanced nahons as importers Western Europe is 
especially achve, despite very substanbal produc- 
bon tliere from pyntes and other sources The 



Air and hot water are forced info the sulfur 
deposits, and melted sulfur and air come to the 
surface Sulfur obtained in this way along the 
Cu^ Coast may be or deep as 2,000 feet beneath 
the surface (After drawing by Lundy, Indust 
Min and Bocks, as reproduced in 
Alan M Bateman, Economic Mineral 
Deposits, John Wiley and Sons, Inc , 
New York, 1950, p 790) 

United States is a net exporter, although it imports 
substanbal quanbbes from Mexico and elsewhere. 
Asia, parbculaily India, is importing sulfur m in- 
creasing quanbbes There does not appear to be a 
tery acb\e trade m sulfur among Ckunmunist 
naboos 
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MATERIALS 


iH me n’scnosisc or tiu: uorlo'i ttnsoMu^ -nus riMST or mraocs 
mrlali An<] ifoocj enjoy a ununjJ i(a(uj uj ilut most ara cot'eted 

Itrcjuta c( ibcit beauty, pcrmanmc)', ranty. or otltcr tjualiUn Mhich ict 
t})rm a|Uit ftom t(ie mote t-umnion nxU ami mincrali. Tlicir beauty fs tucli 
tlu( moit Nkcio turd by nun crnlurir^ beforo llie IiiJustrUl IlcvDlutton 
uraied »n inirmo lolr/rst in mSne/jJ pfocu/mcot. TJ/ew pnrnancntv ii 
*«cb (lul InowTi amuuftu Ime been ptnerved for milltnnJumt. TlKlr 
raniy ii luth llut, «\rti ui Uus iwtAiKili n-niury of Urgc-tcala etploitatioa, 
lliclr output U revluHMrd in Irnui liLr fine ounetf and eantt rather Ihaa 
ponndt and ton*. TlirU unalJ bulk and 'teigbt. l)OMe%Tr, dtould not bo 
uLcn to indicatr lliat llictf value abo b unal) raJeulatcd by tvirreot United 
^tatci prxrt, ibo <xm>biord value o/ all gold. »liTr, platiDtirmgroup meUli, 
and diatnondt iwoductd In I(^ wai about -10 per cent of ll^ amount of 
ail (run ore iniiKtl in Uie tame vear 

Detpile ifveir unuvuaj atatvu, prK-iouj inairrialt are not uted eutirrly 
in uuuvual uaya. At leail a portion of tlie annual produvtion of neatly cvety 
prraouj metal or vtorve titlicr beeomc* a taw material or procciting agent in 
produvtiun or b utilurd for vome otltcr purpose not markedly unlike that 
fur widdt more common materials Jic souglit Indeed, neatly all tlio 
platumm group tnctals at« used milustrially, and it b essentially Uicir very 
high eosU wbkb eauvrs tiiem to be grouped vvitli precious materials. 


GOL-D 

UTILIZATION 


.Manner 0 / tue 

Cold b tbc aristocrat of precious mcUls in the sense that >t b used mamly 
as a foundation for monetary systems. An c-stlmatcd 00 per cent of new 
gold citlier goes Into bank reserves or b boarded, and tiic remainder, 
alloyed with copper, silver, nfcLcl, platinum, and other metals, goes into sucli 
Industrial products as jeveeliy and watclics. Nations in all continents ex- 



AZ8 


THE ftOCeS OF SCLECTED COMMOOmCS 


cept parts of Asia have tended to favor gold as a 
foundatioa for tbeir moneys Tfe pnoe of gold is 
set by law and is subject to the saganes of suppty 
and draiand only in so far as these vagaries mahe 
an impact upon lawmakers and those ivho execute 
laws, allowing some rocm for maneu> er \t various 
tunes m history, especially during the he)'day of 
British world supremacy in die latter part of the 
nineteenth century and the first third of the current 
centuiy, most of the leading technically advanced 
n;^ns were on the gold standard— tx,, they estab- 
lished a specific and &ed relationship betw-eeo gold 
and their own currenaes and accepted gold freely 
ta inteniatiosal transactions. Smee the 1930r most 
technically ad\ anced nabons has e rejected the gold 
standard for “managed currency" poluaei m which 
both the relabonship of currency to gold and the 
\-oImne of gold movement can ^ regulated more 
effectivvly ' To a greater extent than lo the nine* 
tcentb century, the ownership of gold u now m tbe 
hands of gmenunents rather than individuals, and 
Its domesbc and Internationa] movement is closety 
regulated. 

Most of tbe world’s gold thus u laid away by 
govemments as both an actual and psychologic^ 
secuntv for their mooetary sj-stems. Oijy a grutl 
amount goes mto mdustnaJ use. 

* Hgwg ^ 'g govsismeskU lOS atlcoipt to • 

itMe and >oa>c«hst Umaj; fcUt wn s h ip hetvfoi goU ami 
c uiifuc y Siace ihe C ailed Sbtes «-ina oS (he gold tfindaid 
fa 13M. the {Vice of gold has resauaed mi SdS a fine Ounce, 
despite te^ jaovisaoa for its alunUra bv tbe Seexetuy of 
the Trea&ay ESceU are made to cmctain thti rates 
thnKiihr’ot die wLL That (hoe are not ahraje suodessfut 
is indicated belcw 


pnmt* of ^/rre"* S<dd 6«ca, 19SM 


Ci^ 

per irty oime* 

BenUy 

W715 

HocS £oo; 

3a.41 

Stxaili 

S&S5 

Pwia 

36.18 

Bucsm Aim 

36.18 


3SlS3 

T*ccut 

3S.1S 


* Pnees arv qiwted at the 'free,' or hlack-marhct. vahie 
id the Luted States dcSlsi in the Lical suricts. 
sovaoi Uioerau TrerhocJL 


TABLE 25 I 


Cold Tttene* tn nof>Commtati*t countnet, 1959 


Country or orgarti-afion 

Value eitmUiontoj 
United Stater doUert 

United States 

19 045 

United Kmgdam 

3.072 

Uest Comaiiy 

2 ,srs 

Switzerland 

1.960 

Prance 

1,563 

Netherlands 

1,248 

Bd^um 

1,094 

ftanaiti 

9(H 

Intern ahonal htoneUiy Fund 

2.S62 

Other 

6.6J0 

Total” ^ 

~ 40960 ] 


aontx fcdml Resen-e Bulbna, Octoba; 1960 p. 
ITM. By .Lapirt. }96C^ the tmted State* resores ■'tf* 
I8.6$S tnillioB doQatv 


S'atwnt of use 

Cold stocls m tbe non-Communist coustna as of 
December, 1 939. are shown u Table 2&1 Tbe over 
whelming dominance of the United States, wuh 
nearly 50 per cent of the total, is stnkmg How ever, 
as late as 1937 that country had nearly GO per cent 
of (he total tth the ecsoomic recovery of Europe, 
the United States has retreated si^ewbat from its 
earlier, even higher leveL Also the Soviet Union is 
« leading producer of gold, and its reserves, if in- 
cluded, would detract further feom the United 
Stale* dommaace 

The United States also is ontstaadmg in gold 
consumpbon for industnal purposes, accounting fot 
over one-half of all gold so used. Countries of '' est 
era Europe sad the Soviet Union account for oeariv 
all of tbe remamder 

PRODUCTION 

\ dural occurrence 

Mtbougb at one tune occurred enOrelv m 
Igneous materials, present-day deposits are largelv 
tbe result of water acboa Such reserves mav be 
placer deposits ensting along both surface mer and 
stream and aioog former wateiwa)* or they 
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may be subsurface accumuIaUotu rejuJting /rom the 
action of underground ivater. In either ease tlie 
gold content is usually scry low, amounting to no 
more than 5 fine ounces per ton in c\en tlie bcltcr> 
quality ores. Sometimes tlie gold does not occur 
tdone but in association Nv-ith oilier metals and is 
recovered as a by-product. ^ the United States, 
a bout 60 Per tent of Uic. annual gold production 
now comes from ores containing few, if any. other 
commercially recoverable metals. One-third of such 
gold mmes from placer deposits and tHo-thinh 
from underground sources. Approeunatcly 30 per 
cent is recovered os a by-product of copper ore, and 
about 10 per cent as a by-product of lead, 2 uic, or 
Icad-zinc-coppcr ores. Tlicsc by-product sources ore 
almost entirely underground. 

Lending nationi of fttoduciion 
Cold, the saying goes, is where you find it How- 
ever, if you own a large ranch, your chances of 
finding it on your property are substantially better 
than if pu own only a small aty lot. The same can 
bo said of nations. Three of the four world leaders 
in gold production— the Soviet Union, Canada, and 
the United States— are giants when measured by 
square miles. However, the Union of South Africa, 
which is smallest in area among the leading four 
countries, is also outstandingly foremost in produo 
ban. It is true that gold Is where you find it and 
that your chances of findmg it within >our own 
territory are better if your holdings are large, but 
you maij find it on your own property even if you 
own only a city lot. 

The Union of South Africa. Well over 40 per cent 
of the World’s primary gold is produced in the 
Union of South Africa, and its output is rising 
(Fig. 26.1). The older producing fields are the 
Witw’atcrsrand and associated diggings near Johan- 
nesburg. West and southwest of these oldw dig- 
gmgs, but still in Transvaal, are two newer fields, 
one near the far western Rand and the other near 
Klerksdorp. About 20 million fine ounces were ob- 
tained in 1959 from over 70 milbon tons of ore 
mined in the Union of South Africa, the recovery 
rate averaging approximately 0 28 ounce per ton In 
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Figure 26 i A ha}f<cntury of minecl-gotd out- 
put. The trends shewn here have conimued 
through I960, with the Union of South Africa 
gaining the most rapulhj, followed by the Sotlet 
Union (Minerals Yearbook) 

(he older fields, some of which have been worked 
for tlireo-quortcrs of a century, the diggings ore 
now down to levels of almost 10,000 feet beneath 
(lie local surface 

The Sooict Union Ranking well behind the Union 
of South Africa but easily ahead of all other com- 
petition is the Soviet Union, tlie average annual 
production of which has increased from 8 5 million 
to 10 million fine ounces since the Second World 
War (Fig 201) Currently, the country supplies an 
estunated 25 per cent of world output. The main 
producing fields are far to the east, notably along 
the upper Lena and Vihm Rivers but also at numer- 
ous $i(« from the Yenisei River eastward The Ural 
Mountains and isolated locations m western Sibena 
are source areas of lesser Significance Both under- 
ground and placer deposits are present in the 
country as a whole 

Canada Canada's gold is produced in fields situ- 
ated much more favorably with respect to both 
domestic and foreign markets than those of the 
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Soviet Tjninn. Oulput, amounting to over 10 pe* 
cent o£ the world total, u concentrated in a senes 
o£ districts whidi on a large-scale map appear as a 
single -rrmp Ijing astride the Ontano-Quebec bor 
der, north of tbe Great Laies. The former province 
IS the more unportant, acanintmg for about 5S pa 
cent of all the Canadian )TeId. Quebec rs respon- 
sihle for 23 per coit, and tbe Northwest Temtnnes 
and British Columbia contnlnite S and 5 per cent, 
respectively Tbe Ontano-Qnebec deposits are pnn- 
op^v underground vents into which the gold bas 
b^i mjected by underground water One of the 
longest veins erteods nearly 2^^ gules, \iimag u 
earned on at depths of 2^100 feet or more. Although 
the gold octtin with other minerals, notably pyiite, 
most IS not produced as a hy product but ts tbe 
prune source of attenhan. Cold now ranis fifth m 
value among all metallic commodities from Ca 
nadian tames. 

Tftt I nsitd Sta.es Amoog tbe leading natioas la 
total gold pioductun, the fourtb-ranl^g United 
Stales cd} slightly more dun ooe-toitb of 

the qTvnital output of th^ of the Caira of South 


Africa, whub is hist Mines of the United States 
are situated chiedy in tbe West and far North. 
South Dakota supplies nearly one-thud, Utah ovar 
one-fifth, and A^ka approximately ooe-ei^th of 
tbe country's annual productma, with Califonua, 
Arizona, A\ ashington, Colorado, and other W otem 
states coDtributmg nearly all of the remainder The 
South Dakota gold is mined m tbe Black Hills, 
largely m the Homestale Mme. Tbe ore occurs m 
complex rock strochiie at depths rangmg fnxa a 
few hundred to over 4,000 feeL It is prmapally the 
result of depositioD by imdergiouid water G^d is 
tlv pnmary substance sou^it here, although a v&y 
small amount of silver occurs with the gold and u 
a by product. The gold content, while low, ccaa- 
pares favoiahly with that of the world's t e ad m g 
pnxhictng nation appmsmiately OJ fine troy onoce 
of tke metal u realized from eacji ton d Sooth 
Dakota ore, whereas 0.25 fine tr^ ounce per ton 
u realized m the kmon of South Afnca. 

r'j^nAitinnt of pmdncQoo differ rather shatplf 
from stale to state. In Utah, the gold almost 
entirely from Bm^iaa area, wiere it is chie^ 
a l^-product of copper productian. !n Alaska, as a 



Gold iTuiung can be a forge- 
•etd^ operction, or d 
YeOoizkrufe on the Cred 
Store Lcie of northern 
Canola The testlement 
veler luppty aid one 
underground mme ore m 
the for e - r ourei aather 
under^ouiui mine and the 
concerjretme arr o> the 
bachground. /George 
Hunier Toronto) 


In M$nat Ccrais. Braztl. goU ft panned by hand (Brazilian Embassy). 


Soutli Dakota, it is the chief metal sought where it 
is mined, but here it occurs principally as 
and near-surface placer deposits and is obtained 
largely by dredges working to depths someUmw 
exceeding 200 feet. In Caldomla it is also muted 
principally from placer deposits, although a 
worthy quantity of underground ore is also mined 

Other Countries. Political units tliat are lesser pro- 
ducers of gold include Australia, Ghana, Soulbeni 
Rhodesia, the Philippines, the former Belgian 
Congo, Colombia. El Salvador, and a host of others 
Australia is easily in the forefront of this group. 


produaog nearly 4 per cent of the worlds annual 
yield, chiefly from scattered sites m the wesL 

Trends. Since the turn of the current century the 
worlds annual gold output has fluctuated between 
10 miUiOQ and 42 million fine ounces (Fig 26.1). 
Its general trend has been upward, although it has 
responded to war periods and, in a lesser degree, to 
penods of economic depression. Among the four 
leading producers, only the United States has ex> 
penenced decline— a decline, it will be noted, which 
IS absolute as well as relative. Each of the other 
three has achieved substantial gains. 
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Figure 26^ A hcIZ-century of C'nil«f StaUi 
export import paltey concerning goU. How da 
you account for the eompatattcrly few and mdH 
period* xchen iKw caunlty tea* a net exporter* 
(^li&erals ^eaxbooV) 


TRADE 

The dominance oE the United State* lo worid ecn> 
nonue affairs u leffected in its commanding posiboa 
in M-orld gold trade e hai e noted chat the Uuted 
States IS a comparatnel} modest producer but that 


it contains about 50 per cent oE the v^’orlds stocks 
of nuned gold that have not been used mdustnahy 
Figure 2&2 indicates the extent to which the coun 
tiy txadibonaKy has engaged upon a pohey of gohf 
import (although that policy has be^ reiersed m 
the past few* J^ars) The United fangdom and 
West Germany, having recoiered from the Second 
World %Var, have acnimidated gold reserves « 
ceedmg appreciably those of other non-Communist 
European nations (Table 261) This remarkable 
achievement, however, does not begm to place 
either coimby m cffecbve competibon with the 
Umted States m the worlds gold market Most new 
gold thus moves from the Uiuon of South Africa 
and Canada to the Umted States and Europe. The 
Sonet Union probably has a noteworthy resene, 
but this has been obtained through domestic ram 
mg rather than through exchange Indeed, the 
Sonet Union sometnnes has sold substanbaJ quan 
bbes of gold m the past decade. Both mtemational 
and doroesbe movement of gold are sub)ect to very 
close govermnental regulaboa Indeed, as we have 
menboned, present-day ownership of the metal u 
largely m the hands of governments, whether in 
non-Commu&irt or Communist countries 
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Precious materials other than gold are used as 
ingredients and agents of production to a ^eater 
extent than gold. They also amount to less in mone- 
tary value than gold the total annual jidd of 
silv'er, plabnum metals, and diamonds amounts to 
approxuDately one-half the value cd the an n ual 
)1dd of gold 

SILVER 

Xhe domzsance of gold among the precious metals 
IS in terms of value. In terms of guanbty is 
surpassed by silver between fiv'e and six hms as 
much silver is produced each year But while the 
market value of gold m the United States is $33 


per fine boy ounce that of silv er is approxunatelv 
90 cents h^ce the diference in total value favors 
gold 

Consumption 

If gold IS the prune foundabon of monetary systems, 
silver IS their agent at the bazaar Coins consbtute 
a eoDVement and easily reco^uzable small change, 
and a silver or silver aHoy can lend a sense of 
dignity to a com without malcmg it unduly erpea- 
sive Approbmately ose-third of the b orld s annual 
silver ou^ut currently goes into coins This fraction 
vanes from jear to year and mav be as high as 
one-half or as low as one-fourth The manv indus 
tnal and arbsbe cotnmodibes utjize the re- 
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maining annual silver supply, sometimes dipping 
into Silver stocks, include sdvenvare; photographic 
materials, contacts, wire, and other electrical goods, 
electroplated products; and dental and medical sup- 
plies. The United States is dominant among con- 
suming nations, utilizmg nearly onc-half of the 
world's industrial silver and sometimes as much as 
one-fourth all silver going into coins and bullion. 
Nearly all remaming demand stems from Western 
Europe and the Soviet Union. 

Production 

Lile gold, silver is produced mainly m a very few 
countries. Mexico, the United States, Canada, Peru, 
and the Soviet Union are the leading producers. 
Over one-half of the total annua] output comes from 
North America, and nearly two-durds from the dol- 
lar bloc, where there is substantial financial uivest- 
ment from the United States. Only the Soviet Union 
is outstanding in the Eastern Hemisphere, although 
Australia deserves at least possmg mentian. Trends 
in world output are erratic^ and the current yield is 
only moderately higher than was that m 1900 Peak 
penods of production occurred before the stock- 
market crash in 1929 and during the early suges of 
the Second NVorld ^Var. Neither Mcnco nor tbe 
United States now mines as much silver as during 
those two peak penods. Canada and Peru have 
retained or improved their relative positions, and 
the Soviet Union has become an increasingly impor- 
tant producer. 

Trade 

In Silver as in gold mining, a high percentage of 
the product enters international markets The 
United States, although a major producer, has fol- 
lowed a policy of silver importation since the early 
1930s except during the Second World War The 
country’s current net annual imports amount to over 
one-hsdf of all world production, although not all 
such imports involve newly produced silver West 
Germany, the United Kingdom, and other Western 
European nations are also leading importers of 
silver. 
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PLATINUM-GROUP METALS 

The platinum-group metals include platinum, pal- 
ladium, indium, osmium, rhodium, and ruthenium, 
all of whicli tend to occur together in nature. The 
volume of their output is small; whereas current 
world production of gold is shghtly m excess of 
39.6 milhon fine troy ounces and that of silver is 
approximately 228.7 million fine ounces, that of the 
platinum group is approximately 1.2 milhon fine 
ounces. The pnee per ounce vanes sharply among 
the six elements. In the Umted States, p^adium is 
the cheapest and rhodium the most expensive The 
former sells for about $24 and the latter for about 
$120 per fine ounce Nearly all sell for more than 
$75 per fine ounce and thus are at least twice as 
costly as gold. 

Contumplhn 

Despite their high cost, the platinum-group metals 
are somewhat unusual among precious materials in 
that tlicy are used almost entirely for industrial 
purposes. Most are excellent catalytic agents Plati- 
num and palladium are used m the largest amounts 
— tlie platmum notably as a catalytic agent in 
petroleum refining and other chemical processmg, 
and palladium espcaally ar a raw matenaJ ior fine 
electncal parts Dental and medical, jewelry, and 
other uses also are significant The United States 
consumes about three-fourths of all of tbe platinum- 
group metals. 

Production and trade 

Canada was tlie outstanding producer of tlie 
platinum-group metals until after the Second World 
War Since 1950, however, the Union of South 
Africa has suddenly emerged as the world leader, 
and now makes available well over one-fialf of ail 
these metals South Afnea’s producing fields involve 
underground deposits near Bushveld in Transvaal, 
not far from some of the country’s gold-mining 
activities How’ever, the ores there contain only 
small amounts of metals other than platinum, and 
the two mining industnes are essentially independ- 
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eat of each other Canada’s producboo is coacen 
trated m the Sudbury distnct, where platmum 
metals are by products of underground oicl^l 
copper ores. For a century precedmg the First 
World War Russia was the prunary source of plati 
num metals, for \shich the Soviet Uiuon now de- 
pends chiedy upon placer deposits on both sides 
1 of the central Urals 

The United States is the outstanding importiog 
nahOQ of platmum group metals, and Western 
Europe imports nearly all of the small remainder 
The substantial amounts of these metals ongmabng 
m the Union of South Africa move largely to the 
Umted Kingdom and odicr tVestem European 
nations, svhere tliey are refined before being for 
\rarded to the United States or consumed locally 
A small amount of refined metals also comes lo the 
United States from the Soviet Union The \ciy sub- 
stantial quantities movmg from Canada to the 
Umted States are also refined rather than crude 


DIAMONDS 

Larger, more perfect diamonds become gems, and 
the smaller, more numerous, but less perfect dia 
monds, are used for mdustnal purposes Measured 
by \alue, the worlds annual output and consump- 
tion of gem diamonds exceeds that of mdustnal 
diamonds by an appioxunate ratio of 4 1 Measured 
lu carats, howei'er, mdustnal diamonds lead by 
about the same rabo 

The diamond is rnade up of the single elemeot 
carbon that has crystallized under oondibons of 
heat and pressure It is the hardest natural sub- 
stance known Most diamonds have been formed 
within inttusive igneous materials, but many have 
been remosed by erosional agents and deposited 
mto sedimentary matenaU To date the nia^on^ 
of gem diamonds have been found m sedimentary 
deposits 

Coruumptton 

Tbc uses of gem diamonds are self-esident Indus 
trial diamonds, once considered so w orthlcss that 
they sometimes were shipped as \e^l ballast in 


lieu of sand or gravel, are important agents of 
manufacturmg and mining Because of their hard 
ness, they are excellent surfacing matenals for dies, 
bps for rock drills, and abrasives Bort, or incom- 
plete bagments left over from the recovery of more 
expensive diamonds, is the name given to much of 
su^ mdustnal matenal A black diamond found 
chiefiy in Brazil and knows as carbonado also is 
used industnally 

The Umted States is an outstanding consumer 
of both gem diamonds and industrial diamonds 
The country’s demand for gem diamonds does not 
vary pronouncedly from year to year and currently 
amounts to about 40 per cent of the world produc- 
tioQ {Fig Industrial dianionds too are m 

rather consistent demand in the Umted States, 
which ultimately uses an ev en higher percentage of 
industrial diamonds than of gem diamonds-well 
over 60 per cent of world production A substantial 
share of both gem diamonds and mdustnal dia 
moods IS processed in Europe before bemg for 
warded to (be Umted States and elsewhere 

Production and trade 

As in minin g gold and platinum group metals, 
Africa IS the leading continent in diimond obtain 
menL The former Belgian Congo is foremost in 
mdusbial-diamond produebon, supplying nearly 
three-fbuitbs of the world totaL Ghana, the Union 
of South Afnca, and Sierra Leone are secondary 
todustnal-diamood producers, and \ngoIa, South- 
west Afnca, and Tanganyika are noteworthy Out 
side Ahica, Brazil and Venezuda are worthy of 
mentioD, but their output is generally no higher 
than that of the lesser Afncan producers The Soviet 
Union has aimounced the discovery of a diamond 
field in central Siberia that offers promise of at least 
ntrtewortby yield, parbcularly of smaller mdustnal 
diamonds The majonty of the worlds gem dia 
monds are taken from the Kimberly area m Cape 
Province of the Umon of South Africa. 

Diamond production and sale in non Com 
munist countries is largely under the control of ^ 
single firm, the De Beers Consolidated Mines, Ltd 
Chiefly through its marketing outlet the Diamond 
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Trading Company (sometimes knowD as the Dia- 
mond Corporation), located in London, De Deers 
is able to regulate production, price, and volume 
of trade. The corporation specializes m gem dia- 
monds, ivhich, as wo have noted, make up nearly 
four-fifths of the total value of all diamonds sold 
each year. 

Rough diamonds usually ore not processed 
svhere lliey are mined but are forwarded primarily 
to Western Europe for that purpose. Of tlie more 
than twenty thousand diamond cutters and auxiliary 
workers, over one-half are m Belgium, and the 
others are m West Germany, the Netherlands, 
Israel, the United States, and elsewhere. Inter- 
national trade in rough diamonds, especially gem 
diamonds, thus is essentially a movement ftom 
Africa to tlicse processing nations and thence to 
ultimate markets in the United States and elsewhere. 
Experiments m making artificial diamonds are now 
past the laboratory stage, and these may well come 
into competition wth natural diamonds. 
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THE BtPACT OF THE INDCSTEIAI. BEN-OLirnON EPOV AN ECONOSfT B O NO WAT 
reflected more directly than m that econontys output and i«e of iron and 
steel, copper aluminunt ^inr- lead, bn, manganese moljbdcntan, tungsten, 
mcVel, chromium sanadmm bianium, magnesium and sbll other industrial 
metals. Indeed, some autbonbes consider per capita producboa of iron and 
steel as an important >ardsbcl. m measuring the lesel of an economy* 
lodusCnal deselopmenl. for upon such producbon rest many of the remain' 
mg actiiT&es of a manufacturing nation Thu chapter emphasizes the miomg 
of iron, uncpiesboDably the leader of the group and most basic to manu 
factuiug and comments selecbi ely upon the remainder 


IRON ORE 

CONSUMPTION 

Leading nations of consumption 

Although the use of iron has been extended in Imuted degree to the 
inhab ted world, its intemise consuropbem miolves only a relah'el' fc"' 
technically advanced aatums (Fig "71) Of these the Lnifed States is 
easdy the leader accounting for one-third of the world total The Sonet 
Union IS comfortably in seamd posibon, followed by \\ cst Germany Com 
muiust Chma, France and the Loited Kingdom. World consumptioo of 
this coDimodily thus follows the familiar pattern of dominance bv the 
Lnited States as a nation and of marked acbvity by Europe as a region, 
with the Soviet Umon and Communist China offenng an increased measure 
of compebboa to both 

Form of cemrumpbon 

From the tnne it u mined, the iron m iron ore passes through several stages 
of manufactonag before it appears ulbmately m either producer or con 
Sumer goods. Lnbl the the places of immediate destmabon for most 

of the worlds umi ore were the blast and steel furnaces where the mate 
nal IV as ctnrsumed much as it came from the mme This is sbll true of man 



PrMuCing AUrKtt aOvtsunding aHgh ‘Nsieworthy 



1 Consurretion 1 

1 

1 United St 

lies 

□ 

ev.it Unie 

, £ 

^Fran. 

■H 

Si-E 

sl«wh 

lJ 

Preduct an 


led States 

n 

eviet Unao 

, Q 


-a, 


Rett el 1 

Lrld 

Abovisep 

otallpcMi 

Imports 

1 

(d Slates 

□ ■ 

csi Caima 


iSlgJuifT" ' 
'-gg’hg-K-g 

I UK 

3; 

Rest el. 

u 

11 l.j 

Csporis 


e — i 

Cat 

•da 

Seed 


'“"•H 


Rested 

SI 


a I0 203040S060 70 S090 


Figure 27 1 Coiuumpuon, preduttion, import, and etport of iron ore. Circles 
sJu3w leading nations or regums of consumption Leading producing sites are 
labeled Amniis show pnmartf international movement Communist China now 
reports a consumption excelling that of France or Che United Kingdom 
froductum there now is said to be higher than in Conoda or Sweden, but these 
reports may be exaggerated 


of the best ores— those of 515 per cent or higher 
iron content*— especially if individual particles com* 

‘ Iron ore of 51,5 per cent or higher iron content and 
10 per ccnl or lower silica content Is laiown in the trade ai 
dlrcct^ihlpping ore, which need not be concentrated befme 
being charged into a blast furnace It may be agglotneraud. 
however, in order to recover tlie very fine matenal 


pnsing those ores are not prevailingly fine. Par- 
ticularly during and since the Second tVorld War, 
liowsver, processes of ogglomcrofion and concen- 
tration have come into conunon use The first 
involves the combining of fine particles into lumps, 
or pellets, wluch can survise the fiery heat of the 
blast and steel furnaces— heat which would send 
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Ffgufe 27 JJ r««o pfDCCMe* of tronrme bmefaa- 
two. routing eind magnetic tepatatum, and 
Station. Bccouae they hme eerlun stcpi tn 
common (Ae«< anemerenon proeeuee are thmcn 
here in (he tame graph, they are, hotteeer, (too 
itshnct proeettes 

many of the ongmal particles up the furnace chim 
aeys sttd thus them to be lost Thu process 
does not necessarily raise the proportiOQ of iron 
to the total mass of an ore, but it does enable blast 
fiuoaces to recover more efficiently the iron which 
u already present Concentraboo. on the other 
band, involves the removal of many unwanted ma 
tcnals and the resulting ennchment of the ore 
before It enters the furnaces It not only increases 
the efficiency of furnace operation but also reduces 
transportabon costs from the concentrabng plant 
to the fax:tory Much of the output of coocentraliDg 
plants u also agglomerated before being shipped. 
The term benefu^um u being used increasingly 
to refer to both these processes, althouf^ some 
authonbes use it to mean only concentration. To- 
da), a sizable portion of the worlds non ore passes 
threntgb beaeSciiticra plants before being forwarded 
to iron and steel nulls (Fig 27.2} In thu chapter 
where our primary concern u with mining we shaD 
be especially interested m those benefioabon plants 
which are located at a short dutance f i oni the 


Trend* in contumplion 

The current volume of iron-ore consumpbon u over 
twice that of 1939, and 70 per cent higher than that 
of 1949 The outstanding mcreases have been ei 
penenced by the United States and the Soviet 
Union, of which hac more than doubled iD 
1939 consumpbon. Western Europe, partly because 
It was ruonmg in high gear to supply armies m 1939 
and partly because it expenenced a trying readjust 
meet penod alter that war, has not increased its 
consumpbon so dramabcally Communist China has 
raised its consumpbon and output by nearly ten 
tunes its 1950 figure vnthm the past decade d 
reports horn there are accurate 


PRODUCTION AND DOMESTIC 
TRANSPORTATION 

Jiatural occurrence 

We have noted m Chapter 4 that iron as among the 
most plentiful of substances m the earths outer 
crust, comprising over 5 per cent of all leading 
elemenb; and exceeded only by oxygen, silicon, and 
alunuoiun However techniques of recovering iron 
are not so efficient as those for recovering copper 
lead, zinc, and some other metals— at least when 
measured in dollars and cents An iron content of 
about 20 per cent is now considered absolute mini 
mum if an iron deposit is to be developed as an ore 
Id contrast, the metal content of copper need 
amount only to approximately 1 per cent under 
certain coodibons to be considered commerciallv 
e:^oitab]e 

Iron-ore MineroZt Of the many iron beanng nun 
erals, only four contain suffiaently high concentia 
boos of the metal to be considered as substantial 
commercial sources These are magnetite hematite 
Umarute {gothUe) and sxdente Their salient lea 
hires are outlmed m Table 27 1 The first three are 
by far the leaders m iron content Magnehte it will 
be noted, contains the highest iron percentage 
When pure it is combined with only one other 
element, oxygen. Hemabte also contams only uon 
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and oxygen, with the two elements combined m 
slightly different proportions from those m magoe* 
tite. Limonite contains these same two elcmenb, 
plus w'atcr, and sidcnte the same two plus carbon. 
Only m extremely rare situations do any of these 
minerals occur in the pure state. Usually th^ are 
mixed with minor amounts of aluminum, manga* 
nese, phosphorus, sulfur, or other elements, and are 
compounded into a matrix of nonmetalhc materials. 
As found in nature, an ore of 65 per cent iron con- 
tent IS a high-quality ore, and most have 55 per 
cent or less 

Natural Processet of Iron-ore Concentration Sev- 
eral quite different natural processes are known to 
he responsible for raising the iron content of a rock 
deposit Some of these processes involve the action 
of water, either at the surface or underground fly 
way of illustratioo, an ore bed may have been laid 
down as a sedimentary rock and not altered subse- 
quently, so that today it can be mined m much the 
same general way as a coal seam. Other processes 
may take place in the absence of water, magmatic 
materials Ugh in ferrous content may have been 
brought together by gravity action before they 
solidified to become part of (he igneous rock in 
which they occur today as an ore. Also, more than 
one process may have been Involved. It is not 
uncommon for iron-beanng materials, Iwwever 
imhally laid down, to have been ennehed by selec- 
tive removal of some of tbeir nonfetrous compo- 
nents by the chemical or mechanical action of 
Wafer. As a result of these and still other processes, 
iron deposits as found today may be either bedded 
(stratified) or massive, and may be located cither 
near the surface or at varying levels underground 
The shallow ores, if present in substantial amounts, 
lend themselves excellently to modem large-scale 
methods and mathineiy. 

Extent and distribution of reserves 
^Ve have noted previously that, although there most 
exist a definite limit to the amount at fuphve 
minerals, man has not yet been able to find sucJi a 
limit in the world os a whole for any given mate- 
rial. As his methods and tools improve, he has beat 


TABLE 27.1 

' jedding iron-ore minerals 


Mineral 

Chemical 

composuion 

Approximate 
per cent of 
iron content 
token pure* 

: bfagnebte 

Fe,0^ 

72 

liemabte 

FcjO, 

70 

Linuxutc (gothite) 

2Fe,0„3II,0 

60 

Sidente 

FeCO, 

43 


*The per cent of icon as found in natujs varies marl:- | 
tdly, hotveicr, die very best ores seldom conuin more i 
thoa C5 per cent. - 

sovncE' (Collated from various soiuces. j 

able to denve more and more of wanted materials 
from matrixes once considered worthless. This is 
particularly true of iron, which, as we have noted, 
IS known to be present m substantial quantities in 
much of the earth's outer crust. Who is to say how 
much of this remains to be exploited, since it 
occurs, albeit in lean proportions, m so many places? 

Despite the improbability of arriving at a firm 
esbmate, it is desirable to appraise the iron content 
of the more obvious concentrations of iron ore. 
Several such appraisals have been made, and one 
of the most recent is presented in Table 27 2. The 
largest reserves indicated m the table, amounting to 
approximately one-half of the world total iron con- 
tent, are in the underdeveloped nations of India 
and Brazil Both the United States and the Soviet 
Uiuon are prominent among nations with substantial 
deposits, as are some of the leading mdustrial 
nations of Europe At the current rate of use, the 
total reserves shoivn here are suScieat to last the 
world for nearly six hundred years. In addition, 
there exist many deposits of lower-grade materials 
that as yet have not been classified os ore, because 
present technology has not been able to render 
them commercially exploitable. It would appear 
that the world will not be faced with an iron-ore 
deficiency in the foreseeable future. 

Production in the United Stales 
Although the United States consumes more uon ore 
rium it produces, it is without peer in tron-ore min- 



Country 


fit corns jTOft 

shipping 


l"'!" 

Brazil i e 

Uniteil Stale* ^ 

Soviet Utuem ^ ^ 

Canada , „ 

CoBimunirt Clnna ^ ^ 

Franco _ n't 

ymonotSoullVnc* 35 
Guinea 2 _^ 

Sweden 

Venezuela 1 

United Kingdom ^ ^ 

Cuba j u 

Philippines j Q 

,, 114 

Rest of wofW^ 

[ 

• Some world fu»v^* T/. .he volujn>ow*»» •^r~- 

So^Xm 

.t< (in »diil*°n to ln°»* not as yet been fuBy »“ 

Uoloo au» fiod much variabon from 

, ThB MOon y ™al output fluctuate. 

® the Second World War has ranged above 

SdS«l™S».oug«.» 

™ltooxtl. of the world s uou ote to catiac^ 

S^pohUed hoot, o! the Umted State, al^ (F'g 
271^ Over 73 per cent of the countr/s output 
comes from the famed Lake Supenor ranges 
praamately 6 per oeul u mmed u. te 
Lea of Alabama, and the remamdo come, fran 

scattered sites several of them in the Western states 

The Lake Svperwr Ranges The produebon irm 
ore near the western and southern margms of Lake 
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Supenor ha. been the .ubiert of » mapy 
.cholaily aud popular that .t >“ 
bcoomo ahP0.t legcuda.y Nearly a. "f' 
are the .to tauges trem which pearly all tto oie u 
ukeo the renowned Mcsahl, and the mailer hto 

queue, Menomuiee, Gogeb^ oT'cach u 

Lihon ranges (F.g Z74) The output of each n 
„u),eat«f m Table 27J The Me.abl, “j 

Vermilion range, arc situated generally 
iTlpenor near the lale head port, of Supenoh 
Duluth, md Two Hmhors the Maniuette ™ge u 
m northern Mtoh.gan and the Cogeh.e and Menom 
range, am .hmed by Michigan ajd wm 
cousin Since ISSf, llieie sis ranges 
lor user 3 billion tons of non ore, and die Me.ah 
alone ha. mpphed over 2 billion tons “ 

the pnmaiy mineral talcn from all sts ranges 
ma^iWe rani, meond, the fomer 
well o> er 90 per cent of the bale Supenor ore and 
the latter for nearly all of the remamder 

teife Supenor Orer The ore. ocoiir •> sh^’™ 
depths m the Mesabi range seldom 
feet and almost never exceeding 1000 feet 
width of the mineralized zone here is not ^ 

over 3 miles, but it* lengtli is well m exceu of IW 
miles- The central porbon and upper levels ot 
range once contained relabvely high deposits mo 
of which have been mined Along the margins an 


TABLE 27 3 

Iron ore produced ii 
J959 

n the Lake Superior dtslnct. 


Produang 

Per cenS of 


range 

tninl tnnnaze 


Mesabi 

831 


Marquette 

S7 


Menominee 

4.2 


Gogebic 

3 5 


Cuyuna 

23 


Vermilion 

14 


sovBCE Calculated from the 1353 report or uic 
can Iron Ore Association, p 20 The Lake Supenor 
tnrt ongmated 71 822 894 long tons of crude iron ww 
urduding tacODite. in 19o9 This figure does not in^ 
866 B93 long tons of crude ore onginatmg at Spring 
V wTTey m soutlieastem Minnesota. 
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beneath thu belter ore are veiy substantia] resen-es 
of laconile, which here is made up of hematite and 
some magnetite mixed m comparatively lean pro* 
portions largely with hard, nonmetalhc materials. It 
IS the (aconite of this and other Labe Supencr 
ranges which contains the sizable inferred amounts 
of iron with which the United States is usudly 
credited in mtcmational comparisons. Its metal con- 
tent is low, varying from 20 to 35 per cent, but 
reserves are substantial, notably at Mesabi. 

The better ores of the other five fields, like 
those at Mcsabi, are of direct-shipping quality. 
Some tacomte also occurs at the two ranges to 
Michigan, where it u knoivn as jasper. The Cuyiina 
ores are somewhat unique in that they contain 
manganese in amounts approximating 5 per cent 
of their total bulk. Like those of the Mesabt. these 
Cuyuna deposits are at comparatively shallow 
levels, whereas most of tlie ores u the other ranges 
are at appreciable depths. 

Alining, Open-pit mining predominates in the 
Mesabi and Cuyuna ranges, and underground min- 
ing in the others. Of the aathn’s 349 currently 
achvo Iron-ore mines, 179 are located in the Lake 
Superior regton~143 in Minnesota, 33 m Michigan, 
and 3 in Wisconsin. However, as in most mining 
operations, the majonty of tliese are oomparabvely 
small, produang much fewer than the national 
average of 500,000 tons of crude ore per unit A 
' cry few mines, each of wluch produces well over 
1 million tons per year, account for most of the ore 
Tbs IS particularly true in the Mesabi and Cuyuna 
ranges, \\hcre open-pit mines are most numerous 

Beneficlation of Ore Other than Tacanile Com- 
mercial bcneficiation of ore other than tacomte is 
said to have commenced in Minnesota as early as 
1907, and m some Eastern states of tlie United 
States at a still earlier time In 1940, beneficjabon 
was initialed on a general scale in the Lake Supe- 
nor region as well as in other producing fields in 
the nabon. Minnesota ores, particularly, were sub- 
jected to the process, and in 1957, more than one- 
half of the state's crude iron ore other than tacomte 
was being concentrated before shipment A smaller 



Figure 27 5 Ftoduetion of iron ore in the Umted 
Slatei since World War I, Whif has output been 
to erratic? (Foreign Trade Trends, American Iron 
and Steel institute] 

portion was agglomerated, but net concentrated. 
Micbgan and Wisconsin, in contrast, have not as 
yet relied extensively upon the benefiaation of ore 
other than tacomte 


Figure 27 4 The leading iroruore ranges and 
lale ports, and other places of interest in the 
Lake Superior area. 
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of land and water routes. The lake-head port of 
Superior forwards well over one-third of this out- 
going ore, and Duluth and Two Harbors eadi 
account for an additional one-fourth (Fig. 27.4) 
Escanaba, Stiver Bay, Marquette, Ashland, and 
Tacomte Harbor are among the lesser, but note- 
worthy, iron-ore forsvarding ports. 

The preference by shippers for the rail-water 
route IS not diiScult to understand upon examina- 
tion of relative transportation costs. Total shipping 
charges for a ton of iron ore from the Xlesahi range 
to Pittsburgh by rail amount to approximately 
$7.32, where the rail-water charges are $5.13, from 
the Mesabi to Chicago, the amounts are $4.27 and 
$3 01, respectively. Even these figures do not reveal 
the very low cost of Great Lakes tianspartatioo, of 
the $5.13 total charge per ton for the land-water 
haul between the Mesabi and Pittsburgh, more than 
$3 can be assessed to overland hauls (Mesabi to 
lake ports, about 50 miles, and lower Lake Erie 
ports to Pittsburgh, about 120 miles}, whereas less 
than $2, indudmg docking charges, is involved lo 
the approximate l.OOO-mile haul from the lake-head 
ports to lower Lake Eriel 

The extremes of winter climate represent a 
natural obstacle which Lake Supenor mining and 
transportation have not yet been able to overcome. 
From December to Alarch mmiag is sloped and 
sometimes stopped altogether, especially in the 
open pits. Movement hy water ceases entirely be- 
cause of ice. Meanwhile, sufficiently large stocks of 
ore are accumulated during the summer months at 
lower Lake Erie and Lake Michigan ports and near 
the iron and steel plants to permit the latter to 
continue functioning on a year-round basis. 

Mining in Alabama. The forty-seven iron mines 
in the vicinity of Birmingham, Alabama, produce 
about 10 milhon tons of ore, slightly over one-half 
coming from opcn-pit operations. The ore here is 
primarily the result of sedimentary depositioD, and 
most occurs in seams, hke coal The mined product 
is about 80 per cent hematite, and 20 per cent 
limomte and other minerals. It is of comparabvely 
low quality (30 to 35 per cent iron content), and 
contains some phosphorus. However, it also con- 


tains enough lime so that much of it is self-fluxing 
(it contains naturally about as much hme as 
would he added in blast-furnace processing), 
and It occurs near deposits of cokmg coal. Thus, 
the three ingredients most basic to the iron and 
steel industry— iron, lime, and coal— are found in 
the same vicinity. Otherwise these inferior ores 
probably would not be mined. About two-thirds 
goes to beneficiation plants before being sent to 
blast furnaces. Most of the Alabama production is 
forwarded ultimately to Birmingham iron and steel 
nulls, which also receive ore from Georgia and Ten- 
nessee, as well as from such foreign sources as 
Brazil, Canada, Peru, 5wedea, Venezuela, India, 
and South Afnca. 

Mining Elsewhere in the United States. All other 
iron-ore mining in the Uuted States accounts for 
less than 20 per cent of the national output. Indi- 
vidual undertakings are rather widely scattcredi 
Utah IS a noteworthy producer, as are the Eastern 
states of New York. Pennsylvania, and New Jersey, 
and the Far Western state of California Georgia 
also deserves mention, as do Nevada and Wyoming. 
Much of the production in the Western states Is 
comparatively new and has arisen in response to 
demand from iron and steel factories established 
in the West dunsg and since th? Second World 
War to serve regional markets. 

Trends in United States Production. In order to 
meet its expanding economic needs, the United 
States has relied chiefly upon the mining of larger 
and larger amounts of domestic iron ore. This has 
meant the use of methods and machmery which 
make for economies of scale. Gigantic producing 
and transporting units have been employed— where 
possiUe, in open-pit mines in which they can func- 
tion to maximum efficiency. Over four-ffiths of the 
nation's iron ore is obtained from such mines. Ben- 
efiaadon plants arc relied on, Mliere necessary, to 
aid in rendering deposits commercially extractable. 
About TO per cent of all crude ore mined in the 
nabon now goes through some sort of bcneficiabng 
plant before being fo^^varded to iron and steel 
miDs, and it may be subjected to even further 
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bencficuUon after am^al there The natioai future 
\eould appear to hold locrearuig importance foe 
these nuss- handling techniques, as >»efl as for the 
leaner ores u hich (hey treat 

Production in the Socici Cnion 
In 19^ skben the First Fi^c-\car Plan u as uututrd 
in the Scniet Union, that ccuntrys tnUl output of 
iron ore amounted to approximately d auUion tons— 
slighJi more oae-half of the currmt annual 
pr^uctioQ m the state of Alabama in the United 
Slates Oser three-fourths of the 192S output came 
from hnv-Di Rog and otlv? fields in the UVnme, 
just north of Uie Black Sea (Hg 117 1) Tiurty )ean 
later tlw eountrys annua] }ield of iroo ore 
amounted to o\-er SO milhon tons-ooe-fifth of tl^ 
seortd praductioo. Tlw UVramun fields conLnued 
to lead but supplied only about 33 per cent of the 
nations ore. Tlie Urals sdueb aecounled for less 
(haa oae-sutfa of all So>ict iron ore la 1933. were 
responsible for o>er 35 per cost us 19SS. These tw-o 
axe the outstanding iroo-ore nunuig areas m the 
Sonnet Union, foOouiTd by the Kumets (5 per cent 
of the nations total) and scattered utes of lesser 
ugoiSancc. Tram the record as sumounasd alxnv 
two points are clear (1) the So'iet Union ob- 
Ssouslv has placed a very high pnonty on ison-ore 
minin g dusuig the thirty )'ean of scheduled plans. 
Its production having risen more than twelvefold 
dunog rhjr tune and (2) sane anphnii has also 
been placed upon decooevntrabon of the lodustiy 
the Urals, Kusicts, and lesser fields to the east 
havmg expanded their output at a rate relatively 
exceedmg that of the UTarame. That (he Ukraine 
still produces over ooe-hali of all Sov'iet urn ore 
however suggests that even m a Conununist state, 
the adv antages of economies of scale are evvdcot— us 
thu case; of maximizing large-scale production at 
sites of substantial ore stippiv 

TTie Ukmtne The primary source area ui the 
Ukraine for iron ore is at knvrji Rog, where de- 
posits of hematite and some magnetite are mined 
bv underground methods (Fig J7 1 ) The troo coo 
tent av-erages 50 per cent or somewhat less m a 
discontmuous belt about 35 miles Icmg and 4 miles 


wide Reserves appear to be adequate for currtat 
needs, especially of lower-grade ores (35 to 40 per 
cent iron content) Slightly over one-half of ad iran 
ore mused a the Soviet U&ioa comes from this 
field. Altliougb captured the Germans during the 
Second \\ orU \\ ax all the nunes were back in full 
operation wvthtn three }Tars after the ending of that 
coqSicL Many which had been destroyed or enp- 
plcd were reopened with more modem equipment' 
\ much smaller amount of Ultra iman ore less 
than 5 per cent cones from kcrch. on the eastern 
bp of the Crooean Peninsula. The oe here is of 
lower quaht) (3 to 40 per cent iron content) and 
ooDtams apprcoahle tjuanbtics of phosphorus, 
a byproduct wtueb. although useful, oaepheates 
further processing The ore occun at depths rang 
mg genwally from IS to 60 feet below the 
surface and is mined almost entirely bv opco-p-t 
(nethodi and machines- One reason for an even 
modest productioa from these low grade depoutt a 
their ctiast line locatioo. from whi^ movesveot bv 
water u rasilv accomplished. Reserves, chiefiv of 
hsorutr are Large but are so poor ua qualitv that 
Kmh ore is not highlv prued m the Soviet U oaxi. 

TheUrols. No other iron muung area of the Soviet 
Unioo has been brought mto productivity more 
rap dlv than has that of the Urals, where annual 
Vvclds rcse from sh^Uy over 1 million ton* 
nearly 30 oulhoa tons between 1933 and 
Unlike those of the Ukraine and other parts of 
European Russia, this produemv area and those to 
the cast have been dm eloped almost enhreK bv 
the Commuiust government since the 191' rev-obu- 
btm. Acbvity in the Urals ha,1 become quite pt®" 
oounetd before iIm Second World W ar and it was 
stimulated by that conSict The loss of the UkraJi- 
lan fields to the Germans meant a protiouDced 
dependence by the Soviet U mon upon this I rsh 
area, the only leadasg domerbe producer not then 
under German control. When peace came the I rail 
muung continued to expand. The roost active site 
IS at MagmtogOrsk (Iron Mountain 1 where open- 
pit operations supply ov er 15 per cent of the natJC® * 
iron ore A dutnet near Niiim Tagil is second m 
production, and smaller fields are located .t BakaL 
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Khalilo%o, and several otber somewhat scattered 
sites. Nearly all the Urals mines are on the eastern 
and southern flanks of the mountains. Much of the 
ore IS magnetite— in some places mixed wth several 
other metals, for the Urak represent a source area 
for a surprising variety of materials. Although ore 
that IS 60 per cent or Iiigher iron content is present 
most of these premium reserves have been mined. 
Ore grades of 50 per cent iron and lower, some of 
uhicb not only contain undesirable materials but 
also must be mmed undergroimd, appear to be the 
major sources of the future. 

Otfier Soviet Iron-ore Production. The Gomaia 
Shona field near the Kuznets area of Siberia is cur- 
rently receiving careful attention by Soviet plan- 
ners, particularly because it is so near the large coal 
fields and the growing iron and steel industry there. 
Its role in the Kuznets operations thus is roughly 
analogous to that of the iron mmes near Birming- 
ham, Alabama. Its reserves, however, are limited, 
and the Kuznets may be forced to look to fields at 
Abakan, some 200 miles to the east, to supply iron 
ore no longer shipped from die Urals (as noted in 
the discussion below of transportation) There are 
small producing fields at Tula and ^petsk near 
Moscow, at some sites in Karelia near Leningrad, 
and at deposits in the far east near Khabarovsk. 

Soviet Heserves. The Soviet Union daiais very 
large reser\'es of iron ore— enough, the govemmenl 
maintams, to place that country in the foremost 
position among all nations. To what degree this 
claim IS justified is not fully knoivn A veiy large 
deposit of comparatively low-grade matenals, some 
of which can be classified as ore, is known to exist 
in the vicmity of Kursk, south of Moscow. The 
volume of iron here « sufllcjent to have long caused 
compass deviations. Estimates by the Soviet govem- 
ment place these reserves in excess of 200 biBioo 
tons— a substantial amount, to put it modestly. It «s 
largely on the basis of these reserves that the Soviet 
Union claims a paramount position in iron-ore 
reserves, although reserves at Knvoi Bog, the Urals, 
and other, more reliable locations are more than 
adequate for the country’s current needs The major 


problem to be solved at Kursk, however, is how to 
extract the iron without excessive costs, for these 
are important even in. government-owned econo- 
mies. Not only is the iron content low, but also the 
iron deposits are overlam by several hundred feet of 
loose, water-soaked sediment and thus do not lend 
themselves easily to either open-pit or sbaft-and- 
tunnel mining. A newly discovered deposit at 
Kustanai, east of the Urals, is estimated to contam 
at least noteworthy reserves of ore, at levels suffi- 
ciently shallow to be worked by open-pit methods. 
On the whole, the iron content of ore in the Soviet 
Union, like that of the remaimng ore m the Umted 
States, u not high. In both nations, there are suE>- 
stantial reserves of lower-quahty deposits. 

Tronsporiation The Soviet Union has no Great 
Lakes system connecting its major producing and 
consuming centers, and the country relies upon its 
railroads to peifonn the Lon’s share of this hercu- 
lean task. To minimize railroad traffic, efforts are 
made to render each producing district as self- 
sufficient as possible The Ukraine fields now sup- 
ply most of die blast furnaces in European Russia, 
except m the Urals, where local ores ore available 
Most of the Kerch ores either are placed m local 
blast furnaces or ore forwarded by water to the 
single aty of Zhdanov on the northern coast of the 
Sea of Azov The Knvoi Rog fields supply nearly 
alJ the otber markets west of the Urals At one tune 
the Urals not only took care of local demand but 
also shipped ore eastward m substantial quantities 
to the Kuznets area, which had coal but no ore. 
With the development of the Gomaia Shona de- 
posits, however, the Kuznets blast furnaces came to 
depend increasingly upon this local source, which 
now reportedly furnishes over three-fourths of the 
iron ore needed m the Kuznets The expanding 
output of the Urals is now consumed locally for the 
most part, isith only small amounts going to the 
Kuznets, to Karaganda, and to European Russia. 

Trends Like the Umted States, the Soviet Union 
IS rapidly expanding its consumption of iron ore. 
Also like the Umted States, the Soviet Union has 
more than adequate reserves, of which most are 
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of interoiediate to low grade. Unliie the United 
States, the So>iet Union has followed a polity of 
almost total dependence upon domestic ore and 
men exports a small amount This has meant benefi 
oation, and well over four fifths of all iron mined 
in the Sosnet Umon u first sent to benefimahon 
plants and then forwarded, as concentrate or 
agglomerate, to blast and steel iiimaces An even 
higher percentage will be so treated m the Itituze 
unless ncher ores are discovered or a polity of 
partial cnpoits u adopted. 

Production m Europe 

As an area Europe, excluding the Semet Uaion, is 
without equal in the tonnage of iron ore outpuL 
About one-third of the worlds annual yield is 
mined there. France, Sweden. West Ceimany, and 
the United kingdom axe foremast among a group 
of tw enty-one European produoog aaboas France 
and West Cennasy, it will be noted, are members 
of the European Coal and Steel Community 

Fronoe France, unquesbonably the leader in 
European iron-orc mining, accounts for about 40 
per cent of the total annual output of that regioo 
Over 90 per cent of the countiys ore is min^ m 
the nortbeasL m tlie province of Lorraine. Here, 
along either side of the Moselle Ai>er In a zone 
extending from the aty of Nancy northward across 
the political border uKo Luxembourg. Belgium, and 
West German), arc deposits of the famed Minetle 
ore, with its low 30 to ^ per cent non content 
Limonite hemabte, and sidmte are all present in 
this ore m >aiying quanbties, as are some lime, 
silica, plwspborux, and sulfur The kme frequently 
amounting to 15 to ^ per cent of (he matrix, 
renders much of this ore essentially self fluxing 
but the other malcnals are not so desirable Much 
of the mining is open pit, cspeaaBy in the »ery 
aetiie area north of Met^ Dcncficiation is weD past 
the laboratoty stage, but most of the oie is still 
shipped with an iron content no tughcr than 35 per 
cenL \l)Out three-fifths of thu Minctte ore moves 
to domestic iron and steel mills, and the remainder 
IS exported. Mioor productma of iron ore occurs at 
scattered sites to the northwest east, and south. 


SxLeden Second m output among European uon 
ore producers u Sweden, the only one of this group 
that exports most of its ore. Nearly all of this ex 
ported ore is mined at Kiiuna, north of the Arctic 
Circle Here ts a sizable ndge, nearly 2 miles long 
and ^ mile wide, composed chiefly of magnehte 
The ore is high m quality, 60 or even 70 per cent 
iron content is not uncommon. In contrast to most 
iron ore, these deposits appear to have been la 
]ectcd into existing strata as magma, and not to 
have been altered seriously by water action. Nearby 
at Luossa is another, smaller ndge which u geolog 
ically siimlar, and at Calhvare some 50 miles to the 
south, are still more depoats Open pit mmes pre- 
docusate, the kinisa and the Luossa ndges are 
worked actively and the Callivare field shgbtly As 
in open pit diggings of the northern United States 
the Soviet Union, Canada, and stiU other high 
labtude locaboos operabons are senously ham 
pered by winter condiboax The long Arcbc vnater 
darkness is also a liabiLly in this most northerly of 
major iron mining areas and floodLghtmg u secet* 
sarv IDespite its high quality some of thu ore u 
agglomerated to retain the Iron content of its fine 
particles. 

The kiruoa operabons are not closely mte* 
paled m the Swedish economy except m that they 
provide substantial revenue K very small portion 
of the ore u used domestically parbcularly at a 
small iron-and steel plant in nearby Lulea. Most 
however u exported through Lulea and through 
the Norwegian port of Narvik and it bypasses 
Sweden on its way to other European nations as 
well as to dcstinabons farther overseas mcluding 
the United States. Meanwhile the majonty of the 
ore upon which the small Swedish iron and st«l 
industry depends comes from sites farther to the 
south— sites located in proximity to the manufactur 
uig plants predominating in southern Sweden 

West Cerninny Discussions of the iron and steel 
industry of Europe mevitably focus upon the im 
portance of French and Swedish iron ore and of 
coal in the West German Huhr Usually overlooked 
IS the highly significant fact that West Gcmianv « 
no petty extractor of iron orc—that it produces be- 
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t\vcea 30 and 40 per cent of its impressh’el)’ Itigb 
demand. This relatively high production has been 
acliieved through efficient eNploitabon of inter- 
mediate* to low'grade deposits of hmonite, sidente, 
and hematite tliat occur at rather uidely separated 
places in the country. No smgle field is outstanding. 
West Germany has no Lorraine or Kinina. Salz* 
gitter, on the southern margin of the northern plain, 
is prominent among West Germany’s several pro- 
ducers. Its ores of 30 per cent iron content (and 25 
per cent silica) are mined by both surface and 
underground methods. Low-grade deposits at Sie- 
gcxland and other locations near the Ruhr also are 
^vorkcd actively, as are beds in Bavaria to the south 
and a few locations to the cast. 

The United Kingdom. Like West Germany, the 
Ignited Kingdom has no single iron-ore field of out- 
standing significance, and yet it manages to pro- 
duce substantial amounts of iron ore. Most of tbe 
country’s output comes from sedimentary beds that 
average less than 30 per cent iron content but are 
located io eastern England not ercesiively far from 
M active market. The mining is largely by open- 
pit methods, and the product moves almost ex- 
clusn ely to domestic consumers. About 50 per cent 
of the iron requirements of the United Kingdom are 
supplied from these sources. 

Other European Producers. The four leading na- 
tions account for over four-fifths of the European 
iron-ore output, c.sdusive of that mined in the 
Soviet Union. Tlie remaining seventeen mining 
nations supply onc-fifth. Except for tiny Ltuem- 
bourg, which busily exploits the Minctte ores 
c.xtcnding across the political boundary line from 
France, none of tlicsc can be said to have a mine or 
mining field worthy of individual consideration id a 
uorld-wde appraisal. 

Production in Canada and Venezuela 
So far In this discussion wo have been concerned 
wiUi mining. In techmcally advanced natioi». of 
iron ore which cjUktss moving Id domestic markets 
or is licing sold freely in uifcmational markets. The 
capital invested m these enterprises is largdy do- 


mestic capital, whether stemming from govern- 
mental or private sources. In Canada and Vene- 
zuela, respectively a leclinically advanced country 
and an underdeveloped country,* we have examples 
of ore production for export largely under the 
stimulus of capital investment from abroad. 

Canada. The existence of iron ore has long been 
known m Canada, but large-scale exploitation has 
come about only recently. Here is an excellent 
example of dependence by a techmcally advanced 
nation— a nation large in area but small in popu- 
lation and size of economy— upon a more populous 
and economically stronger neighbor. Some attention 
by United States concerns was given to Canadian 
iron-ore fields in the middle IS^s, but when the 
high-quality reserves of the Lake Superior region 
of the United States began to be exploited actively, 
that interest quickly waned. Indeed, Canada soon 
became dependent upon the output of tlie Lake 
Superior ranges for much of its owd needs, and by 
1924 tlie mining of Canadian iron ore was almost 
at a standstill ' With tbe depletion of tbe better 
Lake Superior ores in the mid-lSSOs, howev’cr, 
United States investors evidenced a renewed inter- 
est in Canadian ore By 1957, ten of fourteen com- 
panies actively involved m Canadian iron-ore 
procurement were owned or indirectly controlled 
by United States interests, and only four were 
independent of such interests. Over 70 per cent of 
Canadas total iron-orc production in that ) ear came 
from tile ten United States-controllcd companies, 
and It bos been estimated that before 1970 these 
companies vviiJ account for SO to 90 per cent of 
Canada's iron-ore production.* 

< Venezuela tometlinei Is cUisified as leehnically ad- 
vaoeed. because the revenue {rtim petroleum ezploiiataon 
tliere bjr firripi nations raises the per capita grou natioiial 
product IltrocviT, the level of living proportion of indi- 
vidual income spent on food, aod oUier population clurac- 
trristlcs place it in the underdeveloped category, as far as 
most of its people are concerned. 

* Donald EUon. American Influence in the Conation 
Iran and Strrf Industry, UnlvcnUy of nocheslit Press, 
Rochester. N Y . lE^ 

*ifining anJ .\fiacrot /'mrctttnf' In Canada, RoiaJ 
Gomnimion on Canada's Economic rrwpecti, Ottawa. 13S7, 
p. GL 
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The oulsumtog Canadun produoog field » 
.B aeaeat, located on the 

,„„,e 350 nnles north of the left banlt of the 

St. Latnence estnaiy So new that it has not )et 
r«*«ed a eenerally accepted name, this senes ot 

I a. ■>:^ 

CtSk. ScheffertsUe, and itdl other nanws The 

Quebec.Labradot field contains --eij '“|f 
it dncct sbippog on, and has fen caM 

enthusiasts a "second Mcsahi". but, nnli^ the o„g 
nod ns ores are mote widely dispersed and are 
rather consistently at shallow leveb Hematde o 
*e pmnny minenO, and the iron content olj^ 
ured ores IS at least 51 per cent or highcr-the 
minimtiin spemiication for direct shipping one IVm 
ter weather flows all operations here, os m other 
hieh-latitnde locahons > radroad has been con- 
rt^cted from here to a new seaport ^ Sesen 
Islands (more accurately. Sept Des), which is rap- 



Iron ore u trumd here by 
dnlhnghoJa blastinglocse 
ihe ore and loading il unlh 
never *hoceU tnlo truck* 
carrying 22 to 34 tons "^bu 
open-pt mine u at Steep 
Rock, Oniano Canada- 
{George Hunter Toronto) 


idJy becomuig one of Canadas leading 
ports The total freight charges from the Quebe^ 
Labrador mines to Clei'eland are more than tivi 
those from the Mesabi to the same port,’ but 
of these Canadian ores do not as >et need to W 
benefioated, and their total processing 
are not so hi^ as many obtained at the Lake 
Supenor region. Additional Canadian ironnare rmo 
ing occurs at Steep Rock, northwest of Lake 
nor Wabana, Newfoundland Nlichipicoleo an 
Xfaimora, Ontario and Vancouver and 
Islands o9 the Pacific coast m British Coluro re- 
united States control over Canadian mining “ 
focused chiefiy upon the Quebec Labrador an 
Steep Rock fields. . 

flanarla consuBies Icss than 8 per cent of 

’ DemaU keir “Tbe Geography of the Canadiao 
»t»t SUel Indostrv” Economic Geogruphy 35- lot 
ia»9 pp. 153-159 
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iron ore iC mines. Nearly 75 per cent goes to the 
United States, and the remainder to Europe. 

Venezuela. Even more rapidly than Canada, 
Venezuela lias emerged as a major iran.ore pro- 
ducer. In 1950 the country was tlie source of only 
about 1 million tons of ore. Seven years later, with 
on output exceeding 15 milhon tons, it ranked 
eighth m tlie world. Two Umted States corpora- 
tions, Bethlehem Steel and United States Steel, have 
provided the capital and entrepreneurship for 
nearly all of this ore recovery. The mining fields of 
both firms are in the lower Orinoco Riwr valley. 
Bethlehem Steel's opcn-p>t mines are at El Pa«\ 
from which the ore is shipped by truck and rail to 
a company-maintained port at San F^lii. Here it is 
placed on light vessels which carry it downstream 
and along the coast to Puerto de Hierro, located 
on a Venezuelan promontory near the island of 
Trinidad At that port it is transslupped to ocean 
vessels bound for the Sparrows Point uoo-and- 


steel plant at Baltimore, Maryland. The United 
States Steel Corporation applies similar methods 
and machinery to its open-pit operations at Ceno 
Bolivar, some 150 miles to the west of El Pao. Its 
nvw port IS Rierto Ordaz, slightly upstream from 
Bethleliem's San F^lix. A charmel 26 feet deep at 
low water along tlie Oruoco River from this port 
to the sea allows ocean-going vessels to dock here 
and take on cargo which they will discharge later 
at MomsviUe, Pennsylvania, or Mobile. Alabama. 
Almost all Venezuelan ore is thus exported. In addi- 
tion, West Germany and the United Kingdom re- 
ceive small amounts, and a tiny fruction is diverted 
to a domestic iron-and-steel mill in the vinmiy of 
San Felix and Puerto Ordaz. 

Production in Communist China 
Until very recently. Communist China was a minor 
producer of iron ore Now official sources in the 
United States and the United Nabons credit the 
country with about 10 per cent of the world output; 


The fledgling pert of Seven IsUmdt is now one of Conado'i leaders m tonnage. 
Us commerce U olmost entirely iron ore moving from the Quehec-Labrador 
fields to the United States and other importing naiions fNedonel film Board 

of Canada) 
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caJy the Loited States, the So\iet VniOQ, aad 
France prodnce more. E%en it alloi^ance is nude 
tor possible exaggeraboo, this lutioii appears to be 
moving rapidly mto the front ranis of rroa-ote pro- 
ducers. Tbe prooiimg of ore, libe the producbon 
of iron and steel, taka place (dueHy m Manchnna, 
is the viosity and hinterland of Peking and m 
focal places on the langtze River 

Other producing naiumt 
W (th more than four £fths of the wnrUTs }ield of 
mm ore accounted for hv the leadmg producers, 
not much remains for the £ftj countries, more or 
Ic&s, wh.ch also are listed as active in tron-ore out 
put 5ev enteen of these secondary produom are m 
Europe. Of the others, India, Brazil, and Australia 
appear to be foremost 

Produciwn m twhmccUy adzunced 
and undcrdetelopcd nation* 
TechnicaSy adv^oed oatioos thus far have been 
able to procwe sufficient ore vnthm their own <v 
their neighbors temtory to sabsfv much of tbar 
increasmgly voracious appetites fo’ rroo. Only com- 
paratively guaH amounts oovr are tAen from the 
ground m imdexdevel^ied countries, and most of 
these move to technically advanced lu turns, whose 
capita! ins'estment nukes its obtamment possible. 
However. Gunmmust China appears to be moeas- 
mg Its output rapidlv and India and Brazil and a 
few other underdeveloped countnes «re makiog 
scene process toward increased productian for 
btene use. 

A on-Commimut and 
Communut production 

\on-Cammunist natmns presently ongmate more 
than twT>-thirds of the w^efs iron ore. However 
the Communut share u mcreansg, due^ as a 
resul* of actrvity m tl^ Soviet kmon and Com- 
munist Chma- It would appear that Communist 
oatioas wiR mme an even higher share in the fore- 
seeable future, with the most pronounced mcreases 
occumag m CemnuTTUst Chma- 


The location of troiMiro mmmg 
\s the best iron-oie reserves continue to disappear 
m lands vdKre they are consumed most actively 
man wiU be faced with an increased measure of 
respcmsihility coDCemmg his future actions m its 
procurement. Covemmest poucy will be a key osa- 
sideratioa and vviU vary with individuals, tune, and 
place, for men sometimes and m some places cmi* 
duct themselves foolishly m such matt^ and at 
other times and places act ipute reasonahlv The 
impositian of a sharp export or import tan2, or a 
ipiota, could alter drastically what would otherwise 
appear to be a gnootb situation, and, m contrast, 
the redaction of the adverse effiects of such meas- 
ures as IS novv occuirmg in the European Coal and 
Steel Community uotdd havo die opponte effect- 
Covernment policy aside it would appear that key 
coosideraticau. wLaev er the type of economv wiS 
be tbe long standing ones of producfaoD «nd trans- 
portatiOD costs The namha of alteniafrvea wiQ be 
hi^ier than foimerlv because there will be son 
fields of loteimediate and low grade deposits to 
emsder than there were of tie high^u^tv de- 
posits. Costs < emu adv aatages of benefioahos aho 
wiH have to be cousideied. Poliaes vviU v-arv too 
according to who does the cotmdeimg if some of 
the uscimle>eIoped notions hegm to achieve thcte 
dreams of substantia] ecooomic growth, tbe balance 
of political and economic power may shift some- 
what awav fr om the technicaOv advanced n-tjoas. 
This, however does not loom as an nnmedi*le 
pjospert. 

INTERNATIONAL TRADE 

Over 1 bM in -t of usable ntn ore concentrates, 
ete.* enters mto intonabcmal trade (Fig 2'li 

* V S. ^ \liZMS 

<*e boiD aui>ie iroo ore. fboMT mvolvnig om *- ® 
cnaes bocB tie ame* ud the Uwrr direct-vlijpptaa orr pb» 
the of bav&ci2.jOQ p t.rtr, (except tbove 

irertfr al tbe aoa ao3 aeti mSb) The herw«» 

the two lenu u miAed m IS3" fee example the 1. 

Scales li cxoddecl with t^azh 160 BiSm (»g tecu <d <rwlc 
ne hot cohr alma l^S l0og tens of oaable ore 
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Movement among European nabons accounts ita 
more than half of this trade, with France forward- 
ing the product mainly to Belgium-Luxembourg 
and West Germany, and Sweden sending it to West 
Germany, the United Kingdom, and Bclgnun- 
Luxembourg. The estabhshment of the Coat and 
Steel Community has not affected the movement of 
iron ore so much as the movement of finished prod- 
ucts, chiefly because there were few tanSs, quotas, 
and similar restricbons on iron-ore movement be- 
fore the commuiuty came into being. 

The overwhelming significance of the United 
States m world economic affairs is emphasized by 


the fact that it is by now the leading import naboa 
of Iron ore, despite the thriving domesbc output 
which supplies three-fourths of the nabon’s demand. 
Canada, Venezuela, and lesser producers in the 
Western Hemisphere fonvard most of this incoming 
ore, with Sweden, Libena, tlie Philippines, and 
Morocco contributing from the other half of the 
world. Canada, paradoxically, imports a rather small 
quanb^ of ore from the United States. Japan and 
Czechoslovakia also are importers, albeit mmor 
ones, the fonner receiving its iron ore mainly from 
southeastern Asia, and the latter from the Soviet 
Union. 


OTHER INDUSTRIAL METALS 


RELATIVE SUBORDINATION 
TO IRON 

Considered in terms of amounts of metal actually 
produced and consumed each year, industrial 
metals other than iron are less sigoiBcant Table 
274 generalizes the 1859 output of some of the 
vvorld's leading industrial metals. The total for all 
of the lesser metals shown amounts to less than 9 
per cent of that for uon This is an extremely impor- 
tant fad, it places the world’s metals in perspec- 
tive-even if die perspective is the somewhat 
unsabsfactoiy one of quantity 


PATTERNS OF CONSUMPTION. 
PRODUCTION, AND TRADE 

An overview of the consumpbon, production, and 
trade of bauxite is shown in Figure 27 5, and a 
summary of output of other mdustriai metals is 
slwwn in Figure 276. The drawings emphasize 
what by now has become a familiar situabon to 
die reader: dominance of consumption by teeb- 
nieaJIy advanced nations, particularly those with 
sizable populations, domestic produebon on the 
part of consuming n.itions in so far as is eco- 


TABLE 27 4 

‘ World outjlut of tehcled truJutlrial metals, 1959, 1 
metal content | 


Mcial 

Output fn miflion short tons 

Iron 


246 3 

rerroalloys 

Manganese 


S6 

Chromium 


1.7 

NKkd 


0312 

Ton^en 


0 056 

Molybdenum 


0039 

Colialt 


0 02S 

Vnnadiuffl 


0 005 

Metals seldom alloyed with iroi 

1 1 

Aluminum 


4.5 

Copper 


4.0 

Zinc 


3.4 1 

Lead 


2.5 

Hn 


019 • 

Magnesnus 


010 ^ 


>-sovncs CukuUted by tbe Bultwr (rum data auppbed 1^ 
(he DivUon of Foreign Activities of the Bureau of Mines. 
Data for mongaiiese and ebronuum owunte a .10 per cent 
* a\et*ge jbcU) moletit ol on. The Bgurcs Mhore do not 
ncctasanl/ include portions of some conunodiUes mined 
for such noninetalbc uses as paint pigment. 





F...™ 27^ C<™.F,pl»F^ proJuFl.™. -•"> “P" "f ff “"•■“• 

l-igure^'-> r,r/-I«ifc<nonalK>n*«»rrc£«>n*o/heanejt 

pnmary contumptwri »inell«ij teoAng producing 

consumplKm (i J r/njted Sfotc* and Can<ida are the domiruint 

£^‘!^Vir.icX^dcc.fcpcd .n Canbbear^ Amenca are the 

leading exporteri 


nomically teasM. iekai.ee upon aapo.« »be» 
absolutely necessary ^V^lere imports must be relied 
uoon. underdeveloped countnes and b^tly popu 
technically advanced nabons that are well 
endowed naturally are given careful atlcnt^ if 
fore.<m investment is needed to obtain desired ma 


tenals but trading with other heavily populated 
technically advanced nabons is not overlooked, pa* 
licularly m Europe As a group the world s under 
developed nabons have as >et made little progress 
in producing mdustnal metals for their own us® 
Except m the Soviet Umon and some eastern Euro- 



Figure 27 6 Ltadia 

pean nations, the Communist bloc also has been 
somewhat slow to advance the mme producbvily 
of these materials. Particularly m tlie Soviet Union, 
however, the rate of cstractioD has increased un- 


iwlion* in the ptedMtiort pf selected mttailtc ore*. For the 
total amounts produced, tee Table 2? 4 

pressnely since the Fust Fue-Year Plan was miti- 
ated in 1928 Communist Ciiina also is rising in 
importance 


INDUSTRIAL METALS AND 

ECONOMIC GEOGRAPHY 


Concern in economic geography with industrial 
metals involves more than die simple mechames of 
thou extraction, transportation, and use, for these 
materials represent the foundation of technically 
advanced economics. No nation can claim even 
modest economic strength unless it engages m the 


factory production of these materials. However, no 
technically advanced nation possesses sufBcicntly 
large and v aried natural resources to boast a com- 
plete domestic supply for its needs, and some, IiVe 
japaq and iJic Umted Ifingdom, import surpnsing]y 
large quantities of their total raw-material con- 
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^ipbon. A nabon-s etonomc stteng* can 
„el»ed, a. no smaJl degree, by Ui= >o nmo of iB 
domestic production and net nnpotts of mdnstnal 

°“'^,e»ed in this light, the os ernhelmingly doim 
nanl posibon of the United States in simrld «»- 
normc^ans once again comes to the fore Hm b 
a nation sshich snpphes thre^fonrths 
be ironmre consumpbon and yet has become the 
nnilds largest net importer! ft B alsci a mapir 
domesbc producer and importn of mined copper 
lead, zinc, and sesetal of the fetroanejs LiLe all 
nabons, it b deEraenl in n»ne metalhc 
„ banrite. manganese, and bn to n^e three o^ 
standmg eramples-and looVi be) oud its oun tern 
tory m arsiuMmg these « “ 

Jkmt parallel m present or past bme in tlm ^ 
mne of ite nblizabon of indi^ metals, 
obtained at home or abroad. SmaU sco^ct tl^ 
there is an acute, seorld srtde interest in its day to- 

"•’’XT^ltar. tssn bends « 

meet of indusmal metals One is the 

erosrth in sroild tsmnimpUon It has t«ien esb 

STed that by 1973 the nblizabon of 

lead, non, manganese, copper, and zinc m the 


Umted States u-ill base mcreased, respeefavdy, 1? 
353, 61, Sh 50, as, and 38 pet cat user 19c0 snl 
umes* These, it will be noted, are the leaden 
among mdnstnal metals Consumptioii mcreaso m 
a resurging Western Europe and an espandmg 
SosTCt Union also are pronounced, and m 

some other parts of the world are worthy of more 
than passmg noDce , 

The second trend is toward more intemaDoiial 
trade in metallic mmerals The United States p^ 
bculady, is now espenenong a transitmn to% 
the status of an importing nation of co^umcfc 
Britain and Japan, of course, espcnenced it so 
ago that they can scarcely remember any o 
sutus The So«et Umon largest of all nation 
phjsical sue and only recently interested m acti« 
exploitation, looU more securely to its mvn 
than do most countries Howeser the Sonet V 
too UcU a full complement of desired mctaiuc 
mmerals, and, for the few cuneotly in short suppw 
as well as for the se%eTal m only modest su^iv i 
loo appears destined tn enter more artney lo 
mteroabonal exchange 

• Heiumre. fez F.znlom. lul 1 Th, Ouleei (ez ^ 
Commodatet PiesidTOl » MilenaJ* Policy ComauCion. 1 
p. n& 
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ECONOMIC ACTIVITY 


THE WOBD "maXUFACTIJIIe’ IS DERIVED TEOSI THE MSBECVAl. LATE* TERM 

maTUifactwa, whidi lo turn involves a combination of the Latin words manus 
(band) and factuta (a mabng) Some dicbonancs solemnly assure us that 
this IS an ob»lctc interpretahon, and in the current Age of SemiautoroatiDO 
m the uortds technically advanoed soaehes sucjj an assurance appears 
plausible However a probable one-half of the worlds manufacturing 
labor force is sbll engag^ u> handicrafts, and we cannot omit these worVeis 
from a w orld wide overview of the occupation. 

CONSUMPTION 

Stgni^conce of the consumption of manufactured goods 
\S e have ooted that many products of agncuJture, grazing, forest products 
indus^es, fishing and buntog, and mining tend to move to manufacturing 
plants for further processing before eventual use Once through the final 
stage of processing, however a commodity u ready to be consumed— cither 
as a producer good or as a consumer g0(^ \\'heQ we speah of the unpcr 
tance of coosumphon to Uie functiotung of economies therefore we are 
thmlnng espeaally of the consumpbon of manufactured products This u 
notably true in technically advanced economies where the production 
specialist IS replacing the ]ack-of all bades and the factory is replacing 
the home worJjbop Inasmuch as most of the worlds eoonomies wbate'cr 
their present status are either becoming more technically advanced or 
hoping to become so we can anbapate confidently that the consumpbon 
of manufactured products will play an even more vital future role m the 
funebomng of the worlds economies than has been true m the past 

Consumption m technically adcanced economies 
We have mentioned eariier the need for high levels of consumpbon m tenh 
mcally advanced nations— that such nabons are reapproaching a garden-of 
Eden status iq their ecoDomic history with the important differences that 
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miUiom of people have replaced the original two 
and that complex, highly mechanized, semiauto* 
mated economies have replaced the gardens provi- 
dent trees. The trees presumably could be harvested 
selectively, or even not at all, and nothing except 
the actual fruit would be lost; but tfie economics 
which have replaced tliem must be "harvested” 
continuously, or they will get out of kilter. Inter- 
estingly, this means tliat technically advanced na- 
tions have reached a status almost the opposite of 
that foreseen by the gloomy Afalthus— for in sudr 
nations, tlie rate of consumption is being stimulated 
to use up tlie produced goods, which is the reverse 
of Malthus’s predicbOD. 

The commodibcs consumed in technically ad- 
vanced economies involve high percentages of fin- 
istied metals, fabricated metal products, cliemicals, 
and— more recently— electronics and related e 9 uij)- 
nicnt. Actual uses vaiy appreaably. In the Uml^ 
States, for example, a liigh percentage of the steel 
output goes into automobiles, in most European 
nations, this percentage is not so high, although 
prominent, and In the Soviet Union, where steel is 
being converted to producer goods, it is very low. 

Consumption in underdeveloped 
economict 

Tiie volume of consumption of manufactured goods 
is much lower in technically underdeveloped econ- 
omies than m the technically advanced group Fur- 
thennore, tlie composibon is quite vliffcrenl TexhJes 
are predominant and food is usually second (Of 
course, food is a very important item m actual 
consumption, but most is prepared in mdivudual 
households ratlier than m lactones ) Several of the 
larger or more acbve technically underdeveloped 
nations now have some iron and steel faahbcs pro- 
duang for the home markets, but these, as yet, are 
minor on the world scene. Latest reports suggest 
that Communist Ciuna may be mcreasiDg its output 
and consumption of manufactured products How- 
ever, much bmc will probably pass before even tbc 
total volume of consumption (much less per capita 
consumption) of manufactured goods m under- 
dev doped economies becomes impressive 


Pf?0DUCT10N AND 
INTERNATIONAL TRADE 

We have noted previously that about one-Sfth of 
tlie world's labor force is engaged in manufacturing 
induding handicrafts (Table 7.1), that almost one- 
half of all available energy is consumed in manu- 
facturing (page SOS, and that manufacturing fa- 
cihbes are punebform— that lliey occupy very small 
amounts of space m comparison with the value of 
their output (page 137). The world’s manufacturing 
IS concentrated tn a few of the world's nations and 
In relabvely small regions or distncts within those 
nabons, the United States and Canada account for 
nearly 40 per cent of tlic annual value of all manu- 
factured goods, Europe for nearly 30 per cent, and 
dkf Satre’t V/wa /w fhght}y }esi than 20 per cent 
(page 140) Manufacturing is expanding very rap- 
idly— notably ID the world’s technically advanced 
economies and embryonically in tlie technically 
underdeveloped economies (page 140) Much em- 
phasis IS being placed upon manufaetunng by Com- 
biunist nabons, but o^y the Soviet Union. East 
Ccimany, CzcchoslovaVja, and possibly Poland 
Among this group can be consider^ as technically 
Advanced Finished and semifinished products ac- 
count for slightly over one-half of the value of a 
total world bade that is focused sharply on the 
leading technically advanced nations (pages 202 to 
203) 


CHANGE IN APPROACH 

because of the importance of consumpbon in the 
l^incboaiog and location of tlie world’s economic 
Actmbes. vve have emphasized it heretofore in this 
teclton and placed it first in each chapter Unfortu- 
lately, consumpbon of tJic world's manufacbired 
products often involves the use of on amalgam of 
vvholly unLke semiprocessed and processed mate- 
rials Consider, for example, Uic amount and va- 
ried of did^ercnt matcnals in an automobile! iV'e 
shall oontinuo to empliasize consumption in the 
following chapters, but the empliasis will be more 
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genera] and mtU not be focused <jiute so farcefuOy 
upon individual commodiDes. 

TuD addibonal aspects of econonuc geograjdiy 
—process and tune— are gis’cn more wei^t m tbe 
fortbconung chapters than m those vihicdi have 
gone before. A\e have noted that manu^ctunng is 
not so nature-onested as the other £ve producbse 


occupabons (see page 5), and an insight into the 
processes of gisen industries provides some under 
standing as to nby man has located them uhere 
the> DOW are and why they function as they now 
do Histoncal background prov'ides the fourth 
dunensmn of fame to these same aspects of eco* 
oomu; geography 



29 MANUFACTURING: IRON 
AND STEEL AND LESSER 
INDUSTRIAL METALS 


ALTHOUGH CONJECTURE ALWAYS UAOLVXS DOUBT, It WOULD APPEAR THAT 
witfaout iron and steel, manufacturing as we know it would not exist today. 
Certainly a modern technology based upon wood is unthinkable Of met^ 
other than iron, few exist m sufficiently large quantity or with sufficiently 
versatile properties to be considered as substitutes. In total output and use, 
none offers even token competition with uon (Table 27 4). Aluminum, as 
we have noted, is more plentiful in the earth's crust than iron, but a sopliis* 
ticated technology is necessary to detect and extract it, whereas small 
amounts of crude iron ore long have been avadable almost for the talcing 
This fact is significant, for as a human civilisation evolves, it can make use 
only of known materials, methods, and tools Under such conditions, the 
advantages of a readdy available material are self-evident Moreover, Aere 
IS reason to bebeve that despite its increased use, aluminum will never 
achieve the volume of appLcation now enjoyed by iron and its alloyed 
derivatives 

CONSUMPTION 

Over 330 million short tons of steel are produced and consumed each year, 
most of it wilboot leaving the n^ons of manufacture (Fig 291). Only 
about one^ighth of all fiaished steel is exported, and no singJe nation is so 
marked an importer that its status as a consumer differs much from that as a 
producer Currently, the United States consumes about 28 per cent of all [ 
steel, the Soviet Unioo, 30 per cent. West Germany, 8 per cent, the United 
Kingdom, 7 per cent, France, 6 per cent; Japan, 6 per cent. Communist i 
Cluna, 4.5 per cent, and all otlier countries, the remaining 20 5 per cenL i 
Trends indicate a growmg importance of the Communist bloc, even if I 
allowance is made for possible exaggeration m their reports. Communist 
China now is involved in a high-productivity-low-utilizaUon-of-consumer- 
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CentutapttictijpfodueUiOHrtmport,cndttpottof tUtLWhf 
Curose to acttf* m both traportt and aportt? 
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3000’F. Average daily pig-iron capaaty per 
nace ranges from 250 to 1,800 tons. The furnace 
and its operabon have been described by one au- 
thority as follows:* 

The modem blast furnace has become a large unit, 
expensive to construct, but by far the most economically 
operated of the various iron producing methods. Its size 
has resulted largely from efforts to economize mi the 
consumpUon of coke, the most expensive component of 
the charge. Loss of heat and gas generated from ceJee 
IS much greater in the smaller furnaces, and higher 
thermal efficiency is the prime goal of todays blast 
furnace operators. 

Essenbally, a blast furnace receives through its top 
a contmumg senes of charges composed of ore, coke 
and limestone. These move slowly downward through 
the stack, and molten pig iron and slag are disd^ged 
at the bottom and gas at the top. Ore is converted into 
metal by carbon reduebon of the iron. In effect, carbon 
from the coke combines with oxygen Irooi the ore, free- 
ing the iron to accumulate at the bottom of the fuinace. 
Coke has the important addibonal funebon of supplying 
heat, and stone is necessary to form a slag and eliminate 
impunbes. Moreover, the formabon of a slag pi^«* 
Sively reduces the temperature necessaiy to melt the ore 
and stone. Mixed hmestone and silica will • 

lower temperature than either material alone Thu w 
the fluxing acbon. Figure 29 2 is a diagram of a modem 
blast furnace plant. 

A blast furnace usmg Lake Superior ore of approxi- 
mately 50 per cent iron content, operabng under aver- 
age condihons, will use the folbwing average quanbbes 
rf raw materials per ton of pig iron product 
Ore, smter, etc., 3,800 lb 
Limestone, 800-1,200 lb 
Coke, 1,700-1,900 lb 

Air, 110.000 cu ft . 

In addition to the pig non, 1,100 or more |Knind» 
of slag and 200 to 400 pouodi of flue dust wdl be pr^ 
diiced The over-all recovery of iron, considering wdy 
llie metal content of the pig iron, is about 93 per 
Most producers now market their slag as a by-product 
for use as aggregate in road buildmg and, to some 
extent, for agricultural purposes 

Top gas from the blast furnace, containing 
able quantises of carbon monoxide, is usually burned 
during passage through one of the stoves Fresh air to 

‘ R. W. ilolLday, Iron, U S. Bureau of Mines BnUeOn 
558. 1958. pp 16-18 (PreprinL) 



be bbwn into the blast furnace is then drawn through 
the heated stove to be preheated before entrance into 
the furnace The pig uon produced m the furnace is the 
basic raw matenal for refining processes used m the 
manufacture of steel as well as metal for gray-iron 
castmgs 

Over die years, research on furnace methods has 
been directed toward unprovmg the physical nature of 
feeds, increasing reduebon rates and efficiencies by 
pressurizing the furnace to provide better gas contact, 
developing unproved methods of charging raw materials 
into the unit, better furnace design, improving blast 
generabCKi, oxygen enrichment of blast, and other de- 
tails of the complex operabon Almost all work has been 
directed primarily toward reduction of the coke require- 
ments of the processes However, modem blast furnaces 
are » large and expensive that eipenmentabon pro- 
ceeds with difficulty It IS logical that furnace foremen 



462 


THfe ROLES OK SELECTED COMMODITIES 


told to nsut any radical <diaages m procedure, became 
a mucalcuIaticiD or any otbor unmp^ed devekrpnent 
can create great dr£cul&0 ut operahoo, perhaps taloo^ 
a furnace out of production several days 

Other Tec/iriKjues of Pigiron Manufacture In 
Norway, Sweden, Finland, Italy, Japan, and sooiq 
othercountner or localities n bere coal u scarce am] 
bjdxoeletSnci^ plentiful and dieap, electnc fur- 
naces have partially replaced blast furnaces la pig 
iron manufacture They require only about one-half 
as much cobe as do the blast furnaces, for electncity 
does much of the actual heating Open hearth fur 
naces, designed chiefly for malong steel, also hate 
been used to produce iron. ExpenroenU are also 
being conduct^ m cootenion of iron ore to metal 
astaud ssehisg-~3 prccest as £ijpec.t«i 
to be less costly than reduction. 

Wrougfit iron Manufacture Althoughpigirooiaay 
be u$^ for products made by casting (pounog of 
molten metal into a mold), it u not malleable 
\\ sought tsoCL, on the other band, can be poundet] 
and forged into a tanety of sEiapee, does not rust 
easdv, can be magnetized nith an electnc cu/real; 
and possesses several other quabbes reodenng it 
useful m a vanety of ways Its manufacture ij 
appreciably a hand operation surprisingly similar ti) 
methods of two or more centunes ago A batch of 
molten pig iron is placed upon an open hearth near 
a flame. A wwlanai) known as a puddler, using a 
long rake manipulates the molten iron, exposmg 
diflerent portions to the flame until the carbon con 
tent IS essenball) burned out— a condition signified 
when the mass becomes pasty Depnved of ite car 
bon. the iron is subjected to rolling and other proo- 
esnng. Recent efforts at mechamzing wrou^t nou 
production have met w~ith some success 

Steel manufacture 

If pig iron IS too brittle and wrought non too soft 
for many uses, it would appear that a compromise 
IS m order That compromise is steel, generally coi\. 
taming less carbon than pig iron and more lhai) 
wrought iron, and contaimng it m speciflc amounts 
(hat are evenly distnbuted. Steel may be made 


&om pig iron or scrap iron or a combination of the 
two Commeraally, it is produced today duefly m 
one of four processes the beisemer process, the 
opcn-hcarth process, the clcctrur process, and the 
basic oxygen process,^ to name fcoi in order of 
hutoncal discovery rather than of cunent impor 
tance 


The Bessemer Concerier The bessemer converter 


I 


consists essentially of a large container lo which air 
or oxygen is blasted ftom the bottom through the 
molten pig iron it holds (Fig 29.3) Its capaaty 
ranges from IS to 60 tons and processing takes only 
ten lo twenty cimutes By combustion, the osygen 
m the blast simply burns out the carbon, silicon, 
manganese, and certam other troublesome unpun 
hes. such as sulfur and phosphorus. The onguisf 
bessemer converter, lined vnft sandstone or some 
other sihceous malenal capable of absorbing base 
unpunbes, cannot process pig iron of higher than 
010 phosphorus contenL It is still used tn soar 
plants where it is known as the ecu/ betsemer con 
tester A vanabon in its use involves lining the 
converter with limestone or some other basic mate- 
nal which can neuttahze phosphorus present m 
rather large amounts— 2.0 per cent or tughw of 
total met^ conteot This is known todav as the 
bane bessemer process or Thomas process Unfur 
lunalely neither technique is cffecbve on pig iraa 
Willi a phosphorus content of 0 1 to 2-0 per cent 
and much of the worlds pig iron (alls within this 
range The bessemer converter is also at a disad 
vantage m modem technology w that it can accept 
essenbally no scrap which is an important mgre- 
dient in the w orld s steel mdustiy 


The Open-hearrh Furnace The open-hearth ha 
nace is preferred bv many steelmakers because 
(1) individual units can be constructed to handle 
very large amounts of metal, (2> it readilv accepts 
scrap as well as pig iron and (31 it accepts phos 
phorous and sulfurous ores w fuch the bessemer coa- 

* In addibon to these four the crucible process is st>3 
used. eJlboo^ spirui|Jy- Thu u liigelv a bind opentx® » 
whicL carbon a ailded to melted wTOugbl iron in a panlfe 

cnioble. 
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f igure 29 3 A bet$emef 
concrrfer. 



verter cannot process. Constructed of steel and 
bnck, die hearth is broad but not deep, so that a 
batch of molten metal poured into it 'viU spread 
rather t/unfy and expose a substanbaf upper surface 
(Fig. 29.4). Over tins surface pass preheated air 
and gas, and the carbon and other unpunties of the 
metnl thus are oxidized. The ditecbon of the air 
current is reversed penodically to increase the effi* 
oency of the unpunty removal. Recently oxygen 
has been substituted for air in some unib. Both 
basio and acid processes are employed As in besse* 
mer converters, die difference is essentially in the 
material with which the furnace is Lned Open- 
hearth lurasces have been budt vvith mdinduaJ ca- 


pacities ranging from 10 to 600 tons of steel, with 
the average unit capable of working 200 to 300 tons 
at one time It usually takes between eight and 
(we/ve hours to process a single charge. 

The Electric Furnace. We have noted that electno 
furnaces are used to produce small amounts of pig 
iron A similar unit is used to make steel. In either 
situation, the sole contribution of the electric cur- 
rent appears to be very high and even heat— at least 
3000'F in pig-iron manufacture and 2S00*F m steel 
production The furnaces are usually somewhat cy- 
luidncal in form, with spouts on their upper sec- 
tions to faoLtate pounng the processed metal In 


Figure 29 4 


An opcnJiearih 
fumcce. 
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Tapping an tlectne tumaee (Bethlehem 
Company)) 


„ct,-pe fuimc an elactna o™i passo 
dnecUv thmugh tLe molten pig mm from teimuwU 
mmJly upended from the top In tho rndnOnm 
K-pe. the current passes through a senes of cods 
create a mazoet»c Wd around a cniable 


pacibes of 100 tons. They process pig iron a 
jT&ve hours and scrap iron in Bst to sesen h<^ 
Chiefly because of the close degree to »hicb ^ir 
t«iip«atures can be regulated, they are eaceU^t 
for malang aDoy steels and are also effioenl uhliz 
ers of scrap How-eser they are in close competition 
with open hearth fiirnaces, the temperature of 
which can be regulated i«th increasing 


The Baste Oxygen Process Oi> gen in air long has 
been used ui steehnakiog, but commeraal o^gen 

has been eipensiie to produce unblreeenil) Ithas 

now become generall) aiailable at sufficiently re- 


duced cast so that It can be used more artn^ 

To a degree it has come to be consumed m ^thra 
of the abose-named processes usually mixed ^ 
air or moisture Since the last war, ^ 

has been dci eloped m Austna a new method^^ 
by such different terms as the baste oxygen process 
the Ltiu DonautU process and the Brassert proc- 
ess The equipment of this process 
tiaUy of a large, lettleliLe conserter whi^ holds toe 
molL pig iron (Fig :95) A jet of ox)g^ « 
directed from abore upon the molten iron^ 
center of the container The jet stream qmcuy 
d.TAt the metal upon which it is focused, o 
an increase m « eight. The now heaner liquid su^ 
reacts diemically to ondiae some of the moItCT p & 

iron with which it comes in contact at loww 

and at the same time is replaced at ^ 
more molten iron to be processed Unlihe ^ ^ 
semer eom-erter the basic or) gen 
accept scrap up to as much as ooe-fourth 
total charge and can process iron of 
plmsphorus content (0 10 to 2,0 per cent) 
remoi'es other impunbes sahsfactonli 
now m use hold 30 to 40 tons and process a 
in ten to twenty minutes Smee it males steel 
m quality to open-hearth steel, since it u 
than an> other process, and since it 
small cap taJ imestment, the basic on gen p 
niToi-c nmmiv nf aob\ e comnebbon. 


Sobiequenr Proccsnng Molten steel 
poured into molds and allowed to harden as “*5^. 
which axe made mto sheets, slabs 

blooms. Manv are further worked mto plates 

channels, wires etc. The conbnuous 
malft for high effiaency and low labor costs ^ 
such of these operabons as it performs ^ 

the finnh<»d products miohe carbon steels 
email porbOD— in the Umted States less than 1 
cent— are madf- of aBo) steels 


Imporfance of Scrap In 1913. the worlds outpd 
of steel began to exceed that of iron. The differt®^ 
which subsequent!) has increased steadJv in ^ 
of steel, IS due chiefly to consumption of ^ 
steel furnaces. Nearly one-third of all iiewl' ma*^ 
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Steel now comes from scrap (Fig. 29-6). The actual 
ratio of scrap to pig iron varies pronouncedly from 
factory to factory and even from nahon to nation; 
Italy consumes over four times as much scrap as 
pig iron, whereas nearby Belgium depends veiy 
shghtly upon scrap. Among leading nabons of pro- 
duction. the ratio ranges only shghtly above or 
below the world average. 

Scrap has the advantage of being already re- 
fined and thus free of all impurities except those 
wluch man has added in previous manufacturing. 
Furthermore, it is usually easily available The 
world's iron and steel industry is generally located 
within or close to complex areas of other manufac- 
tunng, of intricate transportabon facahbes. and of 
heavy populahon pressures. This means Uiat prompt 
iiuliufrial scrap is conhnuously fortlicommg from 
stamping, cutbng, bonng, and other milling and 
fabneabon processes to which newly refined steel is 
subjected. Obsolete scrap— old macluncs, automo- 
biles, ships, eto- also is to be had in quantity in 
such areas. Prompt industrial scrap tends to be 
recycled quickly into the furnaces, and obsolete 
scrap acts as a cushion against periods of short 
supply In pig iron or prompt Industrial scrap Na- 
tions which have been mabng steel for a long tune 
by now are quite well endowed with obsolete scrap, 
which tends to be rare in some newly mdustnalircd 
economies Scrap availabihty is now sufficiently im- 
portant to the iron and steel industry to be given 
serious considerabon in new plant locabon, even in 
a government-owned economy bke that of the 
Soviet Umon. 

Locational considerationa 
The current regional bends ui die locabon of the 
world’s iron and steel industry, certainly m i»»- 
Communist lands, reflect the magnetism of large 
numbers of people and clusters of other manufac- 
binng-especially as markets, as sources of sct^ 
and other raw materials, and as sources of labor 
Markets probably are the most significant of these, 
but all merit serious consideration in the pages to 
follow, where attention is given to actual locabon 
in specific countries. Neither raw matenals nor fiiels 
appear to be so forceful as markets. 


^g! 



Figure 29 5 A basic oxygen converter (after 
Muieral Facts and Eroblenss, p. 775). 


Figure 29 5 Per cent of pig iron and scrap iron 
in the finished steel of eelected nalione. 
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At the local level (specific sites wthin reg.ons). 
water supply is a very important considerati^. 
Nearly ev^ processing stage in the iron and steel 
indus^ involves large quant.bes of v,ater. winch 
is used in quenching and ss-ashing operations^ fil- 
ers and condensers, coohng equipment, etc. ^ in 
all, as many as 200 tons of x«ter may be used fw 
each ton of fimshed steel. Fortunately, untiea^ 
svater can be used in many of these processes, but 

punfieation is sometimes necessary. 

Government policy is important at bolli the 

md local leveb, ii. both nmpmmunBt 

„d Conoitoout economies, as nn shaU note (torn 
time to time in the discussion to follow. 

HISTORICAL DEVELOPMENT 
OF IRON AND STEEL 
manufacturing 

Earli/ producfhn 

Iron appears to has-e been utilized some ibou- 
.and Venn ago In Isolated plac« sou* and east ol 
the Mediterranean Sea. Some tl^ce thousaod yw 
Uter the metal seas In sufficiently commoo use that 
an Age ol Iron can be siud to ha™ begun m 
Creei and the neighboring clusical lands. (Note 
that as much tuny elapsed betu^n thoe tun da^ 
as from the beginning o! the Age of Iran to tte 
present dajl) Iron processing had become sulE- 
mentlv raphisBcated in Greece at that time lot c^t 
Iran, raquiring melting and resohdffiijtion. to be 
achieved. The^Romans, alter they had jin^uered 

,onthemBntamdunngtliefiiitand!«s.ndceot.n.es 

, AO, set up iton-u ottaig dotnets In ubat ^ Sus- 

! sex and Gloucestershire in the southern 
Slaud. They cannot be said to have induced iron 
■processing to the island, but they did ^ve ^ 
iidebble stamp on operatjons there. Paradoxically, 
one of the motives for the Roman conquest appears 
to ha>-e been the desire for mineral w calth-not 
for precious meals, but also for industrul 
Here w e have an excellent example, some two t^- 
sand years old, of exploitation on the » 

•technically advanced’ nation of mmerals located in 
an 'underdeveloped’ land! 


In the Far East, iron may have been used « aa 
earlier time tlian in the Mediterranean lands. Qum 
IS believed by some authontics to have 
metal since the sUlh century n c.. to have produced 
cast Iron since the fourth century bc, and to 
made steel since the second century bo Inter^* 
ingly. much of their stcelmaUng involved the 
bve removal of carbon from pig iron , 

processes, instead of reduction to vsTOught iron 
subsequent readding of the carbon Odier weas in 
sontliem and eastern Asia lilewise were produa^ 
some iron and steel. In India, iron has been vrorkrt^ 
since the second century B.C., and a product to 
as irootz steel was refined in a manner siimm 
the cruable process developed much later in n 
aifL Among the buyen of Uie steel were the am 
aitisaos of Damascus. 


European production 

Before the A’ineteenfh Cenfury. After the faD 
the Roman Empire, century foUowed upon cen^ 
without witnessing major changes in , 

and steel technology or outmit As late as as ’ 
It is estimated that not 
were produced annually 

and Wales— and this by . _j • 

ably unLke those of the Rome-dominated era- 
Allhough both mm and steel were recognized ai^ 
produced, their respective carbon contents we 
not carefully controUed, and a given impleoien 
might contain both. Small blast furnaces for 
ore smelting appeared in the fifteenth centuiy. 
aiding the two-stage technique of iron and st« 
production which has continued to the present y- 
Prior to the appearance of the blast furnace, ir^ 
ore had been treated m a single operahon m ovi 
hearths to make either iron or steel, ih® 
product dependmg largely upon the skill o 
workman The early blast furnaces, like those today- 
melted the iron but mixed it with carbon and some 

^ Joseph Needham, The Deeetopmenl of 
Steel Technology m China, Newcomen SocieW, L/nio 
1958. pp 46-47 . ,,„i 

* H R Schubert. History of the Bntish Iron 
Industry from 450 BC to A.D 1773. Routledge 4 Acs 
Paul, Ltd., London, 1957, p 109 


more than 900 tons of Ir«» 
m all of England, Scotlanij 

- ’ methods not remark- 



other unpiinfaes Subsequent refimng today accoin 
pluhed jn tlie open hearth furnace electne furnace 
or besscmer converter was then achieved In small, 
crude forges However the chemistry and metal 
lurgy of transforming iron into steel were not under 
stood The process V. as an art not a science Indeed 
steel frequently was obtained simply by treating 
certain ores that happened to be high m manganese 
and within acceptable limits of carbon content 
Prior to the eighteenth century the treatment 
of iron depended chiefly upon charcoal for fuel 
Processes were inefficient, and much charcoal was 
used This meant locating the small furnaces and 
forges near forests the source of charcoal and 
when the wtiod supply of a vicinity was depleted, 
entire operations were sometimes transferred hhe 
those of today s portable sawmills to new positions 
close to timber Coal long had been used expert 
mentally in Iron refining— possibly even durmg the 
hme of the Roman occupation of southern Bntam— 
but never with success Several undesired impun 
bes in the coal were transmitted to the hot iron 
while in the furnaces The sulfur in coal particu 
larly caused difficulty Distilling coal into coke to 
drive oB tliese unwanted matcnals prior to refining 
became known early in the eighteenth century and 
'vas a common practice in England some three 
decades later The process was also adopted m the 
Silesian disbict and other produang areas of ceo 
tral Europe by tlie end of the eighteenth century 
but was not fully accepted for another fifty years in 
what is now the Ruhr Lorraine industnal complex 
of Western Europe The combinatioii of its general 
®cceptance with other technological change that 
raised le\ els of both demand and supply resulted in 
i marked boost in European production as is indi 
cated m Table 29 1 Also shown in the table are 
the commanding positions assumed by England and 
France as the eiglteenth century drew to a close 

During and since the Nineteenth Century The tran 
sition from the eighteenth to the nineteenth cen 
hay was marked by a shift of Europes iron and 
steel industry from the forests to tl e coal fields The 
twenhetli century brought the possibiLty of its mi 
gi^tion away from those fields to such purely eeo- 


TABLE 29 I 

Production of Iron in eigfi<cent/i-century Europe, 
I tn tons 


Coiiiitry 

Fig Iron 
output early 
In the century 

Fig iron 
output late 
to the cenlury 

France 

25 000 

140 000 

Great Bntam 

17 000 

125000 

Sweden 

45 000 

70 000 

Russian Empire 

5000 

65 000 

Germany 

(SO 000) 

(50 000) 

Austrian Empire 

(20 000) 

(25 000) 

Low Countries 

15 000 

22 000 

Spain 

10 000 

11 000 

Other countries 

(2 000) 

(4 000) 


sotmae NormiiQ J G Pounds and WiQiam N Parker 
Coat and Steel In Weitem Europe Indiana Unlversify 
I Press Bloomington 1957 p 27 Figures in parentheses 
ate Mt supported hr documeoUry evidence. In additron 
to the output shown above tome 12 000 Ions of wrought 
bon are known to have been produced In Great Britain 
aod some 36 000 tons of wrought Iron are known to bave 
been ptoduerd to Sweden early to the century By per 
misthm of publisher 

oomic attractions as markets and breakofbulk 
transportabon terminals As the eighteenth century 
wan^ numerous teclinical irmovabons affected the 
industry Two of the most significant were Watts 
steam engine which sumulat^ the development of 
the railroad steamship and other sources of vora 
cious demand for iron and steel and Corts puddling 
process which permitted refining of pig non on an 
expanded stale Far reaching teiAnological changes 
also occurred in the nineteenth century includmg 
the invention of Bessemer s converter in 1355 and of 
Siemens s open hearth furnace a year later the dis 
coveiy in lff78 of the Thomas process for treating pig 
iron lugh in phosphorus content and the appearance 
in 1699 of H^roults electnc furnace The basic 
o^gen furnace was developed during the 1950s 
These were largely improvements in the making of 
steel ratlier than of iron and they marked the first 
tune the commodity could be produced in sufficient 
quanbty to be considered a vital ingredient of the 
Industrial Age There followed still other improve- 
ments notably those relating to the amount of 
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Figure £9 7 Leedingrialioruandftpiimiin 
trorld tittl mtjml fur ihU century (Ajnencan 
trcn end Sleet Instilute) 

energy necessary for smelciag ore. ^^ltereas io the 
early ISOOs the tonnage ratio of fuel consumed to 
iron produced u-as approxunately 3.1, it is currently 
about 1:1, or even 0.73:1. This !us meant a relaxmg 
of tlie once strong locational ties binding the indus- 
by to energv-, particularly to coal. Onlv in the 
twenbeth century, bovvever, has this development 
become apparent in plant locabon, and then largely 
in nations and localibes where the market and other 
advantages prove to be definitelv superior Bui cul- 
tural bg 15 a potent force, and much of the iron and 
steel industry of Europe remains rather firmly 
rooted ov er the coal Eel^ whose nearness once was 
vitaL 

During this time the tonnage of both iron and 
steel rose each jear to almost unprecedented levels. 
Europe achieved and maintain^ a dominance m 
both metals, although since the bte 1500s it has 
been forced into relabve retreat bv the rap'dlv ex- 
panding economv of the Uruted States as well as of 
Japan and, since lOiS, of t}*e Soviet Union (Fig 
297). ^\'orld output of iron rose from fewer than 
500000 short tons in 1500 to nearly 230 milhon 
short tons m 1959 Steel produebon. which almost 


be Bid to have ce^eeeed “ 
the invention of the bosemer 
processes, caught op v.i short tois^ 

hv 1939 amounted to over SM -ciTimrS 

fo^^-^yer 40 p« cent of t 

tot- d Bv 1959. E»**«P®* hew- 

about ooe^ -^^urf of cadi product Even 


•at — • 'voe^.durd of cadi product Ev; ct . • 

0 single ^nabon outproduces Europe. 

Productio^-^ in the United Stela 

Before the Kineteenth 

what is now the United Stat ''*« 

«^b-vdy e«ly ^ge SSTfcr- 

modem iron and steel teclmolc. "P ^ l Ae b«' 
naces were Imown, operated b 1* 

seiner and open-hearth converter''^ '^r^LrtO 
invented unbl two hundred vearsV? 

Iron maaufaciiire was shown' bv sor^'T^. 

most Immediately upon arrival.' the TijiFi 

pany. for esample. budt a furnace 

River m 1621— a furnace soon destrove . Kv re- 

apparenUy mohvated either bv msbn'°’*®^‘^.f 

markable foresight Some twenty vcar?®fj ^“^I,-a3, 

ever, a successful furnace began'o^b®^'^ ^tei 

\las«Khiisetts. and the Un.l^ State m*® 

industry was bom. Bv 1775. the iron ou "* *^*1^ 

almost independent Mtion was about 

an amount easily exceeded by any of sev”*^;^ 

pean countries (Table 29 1 ) * 

During end nnee the Simteenth Cenft'J” 
mneleenth-cenbiry iron and steel industr^ ^ 

Uruted State was charactenaed not so 
indigenous mvenbon as by prodigious growL^ 50i»-'< 
IS60. only the United Kingdom was outproduv ^ 
llic United States, and llurtv years bter even b atJ j 
nation had telmr{uisl«5 its position as a worlfbo. 
leader in botli iron and steel ^ ’ 

\t die outset the United Stales. JiVe confempo-^^ 
raiy Europe, used charcoal as a fuel In the mn be 
teenth century, however, anthraote be-”" 
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substituted for eliarcoal-o technique «hicK ol 
though neser practiced «ldel) in Europe gaioetl 
sudi acceptance in the United Stales that by tie 
oithreik of the Ci\il ^\a^ onthncitc «as respon 
silile for twice as much of tins country s iron as 
charcoal was Europe meanwhile sliiftwl almost 
ercliswelv to cole m its blast furnaces and soon 
after He CimI War the United States also came to 
rely upon cole whicli contains far fewer impun 
tics than anthracite Tlus meant a w-cslwanl shift 
by tlie indiutiy from eastern locations to western 
PinnsjKania and eastern Ohio w1 ere the very ex 
tensile deposits of high grade bituminous coking 
coal m Hie Appalachian plateau became mainstays 
of fuel supply and haic rcmamesl so to the present 
day Later when Lake Superior iron ore licgan to 
bp utilized components of the industry appeared 
at current locations along the lower Great Lakes 
Dunng and since the Second World War tlie 
lower Ukes sites grew at rates exceeding those in 
the Pittshur^h Youngstown vicinity On the Atlantic 
tvaboard some new plants and cntafgesl faeilitjos 
tnsfnly oriented to incoming foreign ores also were 
constnieted and Hus area regained a portion of its 
once dc-ctining iron and slwl status Meanwhile 
iron and steel operations in tl e South notably at 
Birmingham Alabama had grown to their present 
niodest proportions and Hiose in the Weit became 
at least noteworthy largely Ixaxiuse of the emcr 
gency stimulus of He Second World War In tlie 
aftermath of that war this country has experienced 
a relative decline on Hie world scent cJueily be 
cause of the increased output of tl c Soviet Union 
and Western Europe (Fig 29 7) 

Although the remarkable growth of mtrlallur 
giea! technology involved use of basic techniques 
onginating in Europe the United Stales rapidly 
biaamo a leader In the iron and steel industry tins 
leadenhip lias found expression not so much in 
single far reaching inventions like the open hearth 
furnace as m numerous but aggregately important 
improvements such as the making of alloy steels 
to exact specifications An outstanding exception to 
th s generalization is the continuous rolling mill by 
which some steel ingots are shaped into beams 
rails etc— a United States achievement whirfi can 


tale its place beside the open hearth furnace as an 
outstanding step forward m the progress of iron 
and steel tcclinology 

Production m the 5ocief Union 
Iron IS known to have been obtained from charcoal 
fire*! blast furnaces in Ilussia as early as the seven 
teenth century During the early eighteenth century, 
Russia ranked lowest among European producers 
for wliicli data are available but its output rose 
substantially as that century ncaresl its close (Table 
291) However czartsl Russia was never a dynamic 
producer of iron or steel and its economy was turn 
ing out only somewhat over 4 million short tons 
annually of either metal shortly before the 1917 
rcvohition-and this was during the stimulus of 
involvement in the First World War Production 
essentially halted during the revolution and its 
immcil ate aftermath and it was not until 1923 the 
year of initiation of the First Fivelear Plan that 
the 1913 output level was again reached Under 
this and succcciling plans however pnonty was 
given to expansion of iron and steel faeiliDes and 
despite Hie destruction wTought m European Rus 
sia by the Second World War the Soviet Union 
now ranks behind only the United States as an iron 
and steel manufacturer (Figs 291 and 297) A 
substantial portion of this increase 1 as resulted 
from expansion of facilities m the Ukraine and in 
European Russia hut credit must be given also to 
activity in tlie Urals Kuznets and lesser produang 
districts or places developed by the Soviet govern 
ment The temporary loss of the Ukraine to the 
Germans in Hie Second World War motivated a 
rapid expansion of these more easterly districts but 
in all probability they would have grown rapidly 
even if that invasion had not occurred 

Production ebetchere in the world 
japan although aminor iron and steel manufacturer 
at the beginning of the twentieth century began 
marked expansion of these activities at the close of 
the Sino Russian War m 190.5 Steel output was 
paibcutarly emphasized— based on heavy consump 
tioD of import^ scrap Despite a paucity of both 
domestic iron ore and good coking coal, the steel 


MANUFACTURING IRON AND STEEL AND LESSER INDUSTRIAL METALS 


471 



Series of plants also expenenang growth, although 
not so vigorously as those on the Great LaVes and 
Eastern seaboard Hus nver and the Mississippi 
make available both ore and coal to these locations, 
ore IS transshipped from deep-water vessels at Cb> 
wpJ and coal is obtained primanl) m the Appa 
lacluan field Overland shipment of both coal and ore 
IS also practiced by some companies in tlus group 
Growth rates from 1952 to 1959 in the produc- 
ing areas described above have been higher than 
tht national aierage, as are such rates in some of 
the outlying producing centers in the nation s South 
and West * In the immediate vicinity of Pittsburgh, 
recent growth appears to have taken place at or 


*It should be remembered that the rate of growth in 
this case Is calculated by subtracting 1952 output from IM 
hi 1939 and dividing the difference by the 1952 figure 
fetnhs, while useful lend to favor places with small Itto- 
Ps^iictirm For example from 1952 to 1059 the Cblca^ 
W district Increased its blast fiimixcc capacity fr^ *» 
m.e~0 to 17S90 000 net tons-* growth rale of 193 P« 
^ compared In the national ascrage of 14 3 P" ^ 
halser-f Fontana plant in CaUfonUa representing the ^ 
hUsl furnace capadly In that state, increased «s ou^" 
fmm 876.000 to 1 912,100 net tons in the same time peiM 
'hill reate, ng » growth rate of 118 per cent Ilowevet Ihe 
•rtual. or absol ile Increase in the Chicago-Ca^ 

J.4<B.2'10 net tmu w»s substantially more tlian the 1 036,000 
Inns added in California. 


sLghtly below, the national average rale, and in 
loungstown etpansion lias been considerably slower. 
Absolute decline, however, has not occuned in 
either vicinity 

In the future, tlic shore line cities probably 
wiU continue to acquire an increasing shore of na- 
tional capacity at the relative expense of inland 
locations Tlus will be especially true m tlie lower 
Great Lakes ports w Inch now that tlie Croat Lak-es- 
St Lawrence Seaway is a realty, are favorably lo- 
cated regarding domestic and foreign ore, coal, and 


Figure 29J9 Value of ohipmenit from b!a$l 
fumace$ in tht VmteJ Stater 




botae aod foreign maibets. Additional expansion 
also r^in be anbapated along the Eastern seaboard 

AssEMBiT cons. Further insight into the Iota- 
tion and opcratian of blast fiimaoes can be gained 
through examination of assembly costs— ohieSy zniO' 
iag and transportabon costs— of coal, iron ore, and 
lunestone per net ton of pig non These are sbonsti 
in Table Significantly, such costs are about the 
same at the Pittsburgh and lower Great Lakes loca- 
bons; are lo\<est at Geneva, Utah, in the Roidcy 
Mountam West, and highest at Houston, Texas, 
and along the Ohio Kn-er. 

CLOSE FONCnOVAi ASSOCLSTKTV WITH yrEfi.. If 
assembly costs do not reveal a monetary advantage 
for producing sites which are gaming relatively xd 
the nation’s pig iron producbon, the answer may he 
in Steel output, wnth which non manufacture is very 


closely associated. Nearly all pig non is converted 
into steel, usually m the same plant producing the 
iron itself A stn^ amount, less than 5 per cent, is 
cast as pig iron or made into wrought iron 

Steel Froductton u)c.siio> Although steel man- 
ufactunng usually occurs in the same plants which 
produce iron, the nabon's steel capaaty of nearly 
148 millioD tons is m one way shghtly more con- 
centrated than its blast-furnace capacity, for the 
distncb of heaviest steel producbon, while coinad- 
ing quite closely with those producing the mo** 
iron, generally account for a shghdy higlier percent- 
age of the nabon's steel than of its aoD On the 
other hand, steel producbon is shghtly more dis- 
persed spabally, in that some fourteen states, repre- 
senting m total almost every secbon of the country. 
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TABLE 29 2 


AaemJihj eotl of rate materhU per net ton of pig iron at teUeted blastfurnace localioru, 1952 


Location 

Ore 

Coat 

Limestone 

Total 

Houston, Tex. 

$1023 

$14 20 

$153 

$26 07 ) 

Ohio River area 

13 87 

002 

157 

L 24 16 * 

Bfrminghxai, Ala. 

901 

1317 

0 29 

2337 1 

Granite City, 111 

1030 

10 19 

230 

2255 1 

Bethlehem, Pa. 

123S 

0.22 

0 37 

2194 ' 

Chicago, fIL 

901 

JS20 

oei 

2178 , 

Lone Star, Tex 

810 

1153 

200 

21.72 1 

Buffalo, N.Y. 

901 

1138 

107 

2149 . 

Fontana, Cai/ 

712 

13 81 

050 

2143 ■ 

Pitbhurgli, Pa. 

12 52 

794 

092 

2153 1 

Duluth, Minn 

7 80 

1137 

0 71 

19 88 ( 

Baltimore, Md. 

1029 

877 

076 

1952 ) 

Geneva, Utah 

6 87 

0 40 

063 

1690 I 


•owe* CompJed from Marvla J Balloon, The Cipanston of Blast Furnace Capaotj, 1938~1952 A Study in 
Geographical Cost DiBerenllaJs ' Tf*« Busineit lIMoty Rnicto. 88 , (1). 1954, p. 17 For each coirnnwlity 
^ then^ the relative eoaU of mining and tiaiupartatlon vwy lurpristiigly from locatlOB to locabon 


produce no iron but refine steel (Figs 298 ond 
2910) 

BOLE OF SOUP, A partial explanation for tbe 
Atuabon described above rests m the consumption 
of scrap, which now makes up over one tiurd of 
the furnace and converter charge of the nation as a 
’"'hole In the complex, mulb industry areas of 


heaviest steel production, much scrap is available 
to mix with the pig iron In outlying areas where 
little or no pig iron is locally forthcoming, scrap can 
comprise the entire furnace charge In the United 
States, about two thirds of all scrap consumption 
involves prompt industrial scrap, and the remainder 
obsolete scrap 


Figure 29 20 Dfrtrifcuiion 

of tieel leorlks and roUing 
milb in the United States 





474 


THE ROLES OF SELECTED COMMOOmCS 


PROCESSES. About 85 per cent of the steel ca- 
‘paciCy of the l/tufed States mvoKes open-hearth 
facilities, 9 per cent is made up of electne furnaces; 
slightly over 3 per cent, of basic osj'gen units, and 
somewhat under 3 per cent, of bessemer converters. 
Open-hearth and electric furnaces are distributed 
throughout tlie nation more or less in accordance 
with the total iron and steel industry. Basic oxygen 
units are found chiefly in nesv plants— notably in 
Michigan and California. Bessemer com-erters are 
located mainly in s«csten» Pennsylvania and Ohio. 
Since the turn of the century, the open-hearth and 
electric furnaces base gained at llie rclahve ex- 
pense of the bessemer converter, which is not suit- 
able for refining much of tlie nation’s prg iron- 
iron which is of intermediate range {0 10 to 2-0 per 
cent) in phosphorus content. Increased use of scrap 
also has been to the disadvantage of the bessemer 
converter. The basic oxjgeo process, a newcomer, 
may well become Important 

ms. MAREETS. Th« relative uniformity in 
assembly costs for blast-furnace raw materials in 
the leading producing districts would suggest that 
the volume and loention of market denial for fin- 
ished steel and the costs of its transportation exert 
pressures on the location and functioalng of the 
iron and steel industry. The domestic market for 
steel lies pnmanly la other maoufacturing-in the 
automobile industiy (nearly 23 per cent), od, gas, 
wid other warehouses (nearly M per cent); other 
cqnsriuction and maintenance (nearly 12 per cent), 
containers (8 per cent); miscellaneous machioery, 
industrial equipment, and tools (6 per cent), and 
.railroads (4 per cent).These, as we shall emphasize 
later, are looted particulaify within the nation's 
roanufartunng belt, notably along the Joiver Crest 
Lakes and E^em seaboard. The newest and exu- 
renlly most rapidly expanding portion of this belt 
is its western portion, including the states of fUinois, 
Indiana, Michigan, and Ohio Such expansion eo- 
coumges a similar trend m naticm's iron and 
steel industry 

XRA.VSPORTATIOV COSTS A-VD FREfCnT RATES. TTw 
sensitivity of the nahon's iron and steel indusby to 
markets is partially the result of comparatively hi^ 
freight rates on finished steel products— rates whidi 


per ton-mife may be as high as three tunes those 
for pig iron or coal.* Aho important has been a 
change in freight-rate policy. Prior to 1924. the 
dcnncstic freight rales for all steel were calculated 
as if the steel were manufactured in Pittsburgh, 
Tliis was the so-callcd Rttsburgh Plus sjTlcm. Thus, 
a Chicago steel-plant manager selLng to a Chicago 
bu>«T necessarily added freight tdiarges which 
would have been assessed if the product had been 
made in Pittsburgh Contrarily, if he sold steel in 
Pittsburgh, he found it necessary to absorb the cost 
of shipment to that aty. Needless to say. Pittsburgh 
did not object to this arrangement, hut many of the 
other steel-manufactunng cities did From 1924 
until 194S. a multiple-point basing sjTtem was sub- 
stituted for Pittsburgh Plus, but in 194-S this, also, 
had to be abandoned. Now steel is shipped f o b. the 
factory of its production. Many autlionties feel that 
tliis change of policy has favored steel producers 
other than fhe^ in the Rttsburgh-youngstown 
vieini^. 

Centralised administration and 
etonomiet of scale 

One of the most important aspects of the United 
States iron and steel industrj' is the degree to which 
it IS concentrated m adnunistrabon As is shown u» 
Table 29.3, well over one-half of the industry is 
contralied by the leading four comparues, and over 
two-fifths by the United States Steel and Bethlehem 
Steel corporations. Such centralization makes pos- 
sible large-scale administrative mtegradon of the 
industry, so that single comparues can control mine*, 
benefiaahon plants, blast foroaces. steel furnaces, 
and final processing 0\er 90 per cent of the na- 

•S«e espeoaDy Allan Bodgas, ImiustTial loeitia A 
iltpr Factor ta tke Locabon of the Steel Indurtrv id lh« 
United Slates," Ceogrsphical Renew, 42 56-66, iKi 
Rodgers points otI in this article the sensitivity W 

marlcela is offset partially bv injustnol merfu— bv the tend- 
ency to produce even in an obsolete plant because of beaW 
capita] m e s t m qit m it. and inaveaieiit of a plant f’wo 
an imlavorable kic^ion may avail the weanag do*Ti or 
wearing Out of that plant's fatalities and etpupineiit Ttw 
pomt may accsmnt for ctmtinued preamumee of PittshoiS'* 
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hons steel capaaty and nearly 95 per cent of its| 
pig Iron capaci^ are controlled by twenty two fully 
integrated compames ^ 

Trend* 

The actual output of steel in the United States, in 
contrast to capaaty, has not risen substantially since 
1950 Meanwhile, world produebon, which from 
the turn of this century through the Second World 
War was so closely in harmony with that of the 
United Stales that the tivo registered matching 
cyclical vanabons, has risen markedly since that 
war’s end and now stands at about three tunes the 
United States figure (Fig 29 7) This is a sobering 
reality, for it marks the end of overwhelming pre- 
donunance on the part of a single nabon with re 
sped to the most Important of the industnal metals 
To a degree the United Stales has lost in relabve 
position to a rcsurging Western Europe and Japan 
To an even greater degree, it has lost to a growing 
productivity in the Soviet Union and its Eastern 
European satellites 


The Soviet Union 

tocatton The iron and steel output of the Soviet 
Union, largely from open hearths augmented by 
electric furnaces, bessemer converters, and the new 
basic oxygen converters, is conccnbaled m three 
regions, two of which are outstanding and one of 
which IS noteworthy The leader in both comm^ 
hes is the Ukrainian or Donets region, situated to 
the n<mh of the Black Sea The densest clustering 
of facilibes here reaches from the Donets River ba 
sm souUiward to the Sea of Azov ( Fig 29 11 ) t 
includes eight cibes with integrated blast and stee 
furnaces as well as rolhng mills, two with steel fur 
naces and rolhng mills, one with blast furnaces 
only, and one with rolling mills only Stalino. Voro 
shilovsk, Kramatorsk, Makeyevka and Zhdanov arc 
among the more outstanding of such cibes Smne 
200 miles to the west in the vianity of Knwi Rog 
are four more sites with integrated blast furnace. 


* E B Alderfer and H E M.cW Eeorumla f 
»» Indiufry McGniw Hill Book Company loc. New I«» 


TMLE 29 3 / , ^ , 

^Leading corporofions in ihe Untied Slalci iron 
I and steel industry, January 1, 1959 


i 

I Corporation 
\ 

Per cent of 
nation’s hfost* 
furnace 
njfjodti/* 

Per cent of 
natfon’s i 
steel 

capaatt/l 1 

> United Slates Steel 

328 

233 ' 

1 Bethkhein Steel 

158 

155 

1 Republic Steel 

83 

86 

I Nabonal Stee! 

61 

47 

r tones & Lau^hn Steel 

52 

54 

1 Youngstown Sheet & Tube 4 3 

4,5 1 

' Inland Steel 

35 

4 4 

Armco Sted 

29 

4.3 ' 

^Vheehng Steel 

20 

16 

Kaiser Steel 

19 

19 ( 

All olhenS 

172 

218 1 


• Total blast fumato eapedty 94 634 850 net loos, to- 

I diidioi; 87T^<» urns of feiroalloys capacity 

I I Total steel capacity, 147 633 670 net tons 

t j Includes tweiU) four companies producing pig Iron and | 
se venty two producing steel (Note that reference is to ^ 
cempenUi not plows Some of the roiatler companies, , 
i bice the tea leaders, produce both Iron and steel ) 

{ sovna Computed from information suppled by the 
( Aioertcan Iron and Steel Institute _ 

Steel furnace and rolhng mill plants, as tvell as one 
site with only a blast furnace speaalizmg m man 
ganese and b\o more with rolling mills only Knvoi 
Hog Dnepropebovsk (the site of the famous dam 
across the Dnieper River), and Zaporozhe are 
among the more prominent urban units here To 
the south and across the Sea of Azov is another fully 
integrated plant at Kerch on the Crimean pemn 
sula Despite its capture and temporary paralysis 
during and immediately after the Second World 
War, this Donets region now produces nearly one 
half of all pig iron and shghtly under two fifths of 
all steel made in the Soviet Union 

On either side of the cenbal and southern Ural 
Mountains is an indusbial region which extends 
lahtodinally for about 600 miles and longitudinally 
for over 300 miles It is named after the mountains 
around which it has gro\vn Among the more prom 
inent iron and steel centers are Magnitogorsk 
Beloretsk, Chelyabinsk Nizhm Tagil, Alapayevsk, 
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,e«ee<*i_ 


I 


\ Krasnouralsk. Serov, Ss-erdlov^t 
tousL AU but the last tliree produce 
5toel, and these three concentrate on stwl only. 
Hie Urals region, which grew rapidly as ^ Sonet 
armies were forced to retreat from “ 

the last war. now accounts for o-er 
country's pig iron and a sbghtly higher portion of 

1.000 mfles eastward from 
industrial region is the much neis-er 
. Kuznets region, centered on the Integra^ fac.^« 

' at Stalmslc and tiic steel furnaces at Bel^ This 
region now produces about 7 per cent of the na- 
tion s iron and 10 per cent of its steel . r 

The remaining Iron and steel capacity of the 
Soviet Union is largely m the P«tH>^ 

at Leningrad (steel only). Cherepm-ets (ffon ^ 
steel); Moscow (steel only): Tula (P‘g 
Lipetsk (pig mm only). Stalingrad (steel anfy) 
a^ Rustavi (iron and steel). A small amount of 


steel production occurs in Soviet CentrJ .^st ( 
Begovat and Ust-Kamenogonk). and m far eastt 
Sibena (especially Petrovsk-Zabailalski and Loffl- 
somolsk) 


Locotionol Trends Some lorahonal trends 
Soviet Union’s iron and steel mdustiy are s°SS 
■n Table 294 During the ^vent> vear penod i 
whic^ data are shown, the national 
than doubled, despite the ravages of the 
World War. Among the three producing ^S>° ' 
the Urals unproved its posibon very j ' ^ 

senbally doubhng its share of pig-uon proou 
and nearly doing the same for steel 'lo^ ° ' 
relabve mcrease m pig-iron output has been at 
erpense of the Ukraine, with the remainder o ^ 
nabon retaining its relabve position Its gam 
steel however, has not been accompanied bv a 
respondingly relabv e decline in either the I 
OT the Kuznets hut m the numerous smaller p 
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diicing centers which in 1537 accounted for 30 per 
cent of all steel but in 1956 for only 18 per cent 
It would appear that, parbcularly in the pioduction 
of steel, the Soviet Union has found spatial concen 
traton advantageous as have the giant corpora 
tions of the United States Soviet statistics also 
reveal the recent establishment of small steel pro- 
ducing units in outlying areas of the Soviet Union. 
Tlius tliat country eshibits also a dual tendency 
ishich we already have noted In the United States— 
a tendency for spatial concentration on tlic one 
hand and spatial dispersion on the other Mean 
whdi the newest of the producing regions the 
kuznets lias increased Its Iron output at a rate 
slightly below llio national average and its s^l 
output at a rate slightly above that average The 
Ukraine oldest of the three and the only one being 
worked extensively at the time of tlic Communist 
revolubon has declined in relabve posibon w^h 
respect to Iwth melals-only mo<lc$tIy in steel Iwt 
ratlier dramatically in pig iron It is perhaps need 
less to add that this decline lias bet n caused partly 
hv the Second orld V ar 

Spaiidl tmbctancc of Consumption en/l Produetlon 
llatoricall) effective nussia has been European 
Hiiwia As a re«ilt a substantial porbon of nabonal 
demand for semimanufactured and manufactured 
products remains there Concerning iron and steel 
this demand in tlie south of European nussia H 
supplied rati cr easd) from local or nearby prodo^ 
tion In tlie Ukrainian industrial region and in the 

fast by the Urils industrial complex However the 

north central and northwestern sections of the coun 
try including Moscow and Leningrad arc not sell 
sufficient In these metals but depend apprcciabl> 
upon freight arrivals from clsewhcrc-notaWy i«^ 
the Ukraine and tlie Urals As shown in Table OT-l 
erpintion in plant output of l1>c Soviet Union «r 
ing die pivt twenty jran lias occurred maJnlv 
tliese tw-o regions of licaviest output pi i* 
twav kuniets region in Asian liiissia Thus t ro 
*-'iilv in tlie Soviet Union a spatial imlalanw « 
conjumplton anil production of iron atxl 
noitli central and northwTslem sections of Fuio- 
r»*in R issla exhibiting an appreoal le excess of ca 


TABLE 29 4 

rroduefion of tnm and steel in the Societ Union, 
JlWr and JW6, fn miDion* of metric tons for 
national production and per cent for regional 
production 


Produeine areas 

Iron output 

Sled output 

1B37 

J956 

I9r 

J956 

Soviet Union 

14 5 

356 

177 

436 


6-1% 

50% 

39% 

37% 


)S% 

35% 

£2% 



10% 

7% 

0% 

10% 

Rest of tountry 

8% 

S% 

30% 



•oeiMax Tor 1937 dit» PnimyiWetMwiir Sie 

Sfiom* 1957 n*- 112-113 lor 1058 diU. 
htfroJiw EAn UWvo SSSK, Ststidiche^il tshe- 
gpjiuk 195" p 69 

pacity to consume ovTr that to produce It remains 
to be seen whether this spaUal imbalance will be 
corrected-at least regarding steel for wlueh scrap 
is a signiBcant taw malcnal. Sucli a situation is not 
duplicated m tlie United States where most new 
irxm and steel plants are being located quite closely 
m accord wntli market distribution 

Europe 

The Coal arul Steel Communtty Ardent concern 
with Iron and steel output of llie United Slates and 
tlw Soviet Union may result in lack of appreciabon 
for tlic economic achievements of other nabons 
The Coal and Steel Communit) particular!) , iliould 
not lie oveslooVeil in this context Consisting of six 
member nations wliose animosities are deeply 
rooted In time and >Tl suffidentlv current that four 
of tlic SIX were among tlie victors arul two among 
the defeatcvl m tlic Sesrond World War this coalJ 
Uon was coniiderevl a precarious experiment wlum 
It began In 1951 Far from failing. Imwever it las 
gained even tlie wildest hopes of many of 

its originators Its output of both pig Iron and steel 
las locteased since tlie lait war, noUlilv d ring 
I95t-I9i8 wlien it grew at a rate almost equal 
lo that In tlic Soviet Union (Table 27J) it esir 
rmtl) aexounU for cner one-llilrd of tJ*e Furopeaa 
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, ricducS^ofpii fr"" 

Coal and Steel Community and the Sonrt Vmon, 

, 1954 a nd 1953 fm mniiona of tJiort tons) _ 

~ Pig iron Steel 

Area 19 5S~ i954 1953 

' 3as ^ 

, Soviet Union s3.1 43 7 4o.6 605 

Tr^ .V««. «. (2> 2+-^ 

cf XUaes, 1539. 

producbon ot both meBls, aod iK ih" 

’'“'''vtal Geraionv and Franco aio the outstaning 

Enropon. produced ot both non and >1“^ act- 
ing fw about two-thirds of the output (Table 29 6). 

Capital inr-estment from these bsm ^tnes 
amounts to almost throe-fourths of that in the com- 

""“lUthougb the eommumty teaches ^eonttou- 
. ously from Ute Atlantic Ocean to the Meditemraean 
Sea, its core section is located in t\ cstern Eutrrpe. 
sehere the polhcal boundaries «' 

France, Belgium, Lmembourg, and the N f Hratla^ 
form a dose networls. Mote spee^caD y, it indufe 
the Euhr and nearby ntes in West Germany, llm 
Grraine and the northem producing di^cts of 
I France, and industnal dusters in the Bendas coun- 

TABLE 296 • -J- -J- I ’ 

f PwductiS'nof pfg iron and eteel by tndietduaJ 
nations of the European Coal and Steel Commu- 

' nitu. I9SS (in m illions of short tons) 

Co untry F.gtrw. Stgel 

West Germany* 21.8 ^9 

France 134 If* 

Belgmm ®1 


» Wtudes prodoctaon m the Saar. _____ ___ _ 
socwiE. ilinerol Trade N««*. «. (2):2-«-S. V.S Boreau 
cf Mmgs . 1^9. 


I tries-dostew whidi more or less form a bridge be- 
I tueeo the German and French industrial 

Most of the manufacturing is locatrf ^ 
or iron ore-the Ruhr and Saar coal Beli of 
Cennany, the Sambre-Meuse coal fields in Belgum 
and their projections into the north of 
the Minette iron ore of Lorraine 
and in Lusemhotirg. Only in Italy and the Nether- 
lands is the huD. of iron and steel manufacturing 
not located on coaL These countries are minor p^ 
ducers of pig iron, and the *Vetberlands 
a comparatixTly sinall amount of steel Italy, 
in the community m steel production, depenffe ^ 
predably on soap rather than pig iron to charge 

the steel furnaces and consTrters. , 

The comparatiwly high phosphorus con^ 
the Minette ores has result^ in rather eitensn 
use of the Thomas process in the 
verter in the produettoo of steel In 
this process is relied upon for nearly all st« 
lag, in Belpum. for nearly les-en-eighths. to 
for about three-fifths of steelmaJdng. and ui ^ 
Cennany. for about t«-o-fifths. O^beaith fn^ 
oaces refine most of the comroumty’s remai^ 
steel much of it from pig iron ^ 

imported from Sa-eden or elseubere. ^ 

naces. located pnmanly in Italy, aceountfor a 
«naU percenUge of the steel yield of the six Mt^- 
C^y about one-fourth of the communitys steei 
comes from scran-less than in any other inaior pr^ 
dudng nabon or region (Fig 29 8). Scrap 
surplus supply in Europe duimg the chaotic at^ 
math of the Second World Wax but now is beco^ 
iog mcreasingly scarce. Despite more ^ 

among member nahons, import from ^ 

community is necessary At present, most or 
import comes from the Uruted Stales. Howm er. 
United States must supply its own voraaous 
maud for scrap and also u shipping to JapM ^ 
other nnportmg nations Anbcipatmg a decune 
available scrap supply, the community now is 
largmg its blast-furnai* capaaty to curtail reliance 
upon scrap. 

Growth rates in iron and steel output over tM 
past forty years has-e not been markedly dissuni^ 
for individual nations now m the community. 
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though Belgium and Luxembourg have achieved 
increases somewhat above the community average 
Unhhe tl e Soviet Union and sommvhat unliVc the 
United States the community has experienced an 
intensification of activity m places xshich have been 
mainstays of production over the past century, 
rather than the establishment of new induslnal dis 
tnets or regions 

An extremely important aspect of the comrou 
nity’s existence is interdependence among the mem 
her nations As much as 9 per cent of all coal, 13 
per cent of all coke, 19 per cent of all iron ore 
13 per cent of all scrap and 12 per cent of all iron 
and steel goods produced or otherxvise made avail 
able by the six nations is traded among them * Be 
fore the community came Into being in 1952, the 
charges for transporting these commodities were 
iomebmes raised by 25 per cent or more through 
discriminatory rating practices and the necessity to 
levy only short haul rates because of the small sixes 
of the countries Involved The railroads ca^d 
ncailj two thirds of this freight svatenva^ about 
one*fifth and trucks the remainder Immediate ci 
forts were focused upon Io\vering the railroad rates 
^1th the results shown in Figure 29 12 

Concern with trade by the European Coal and 
Steel Community demonstrates that markets there 
as in the United States and the Soviet Union exert 
a strong force over the location and funebonmg o 
the industry Indeed one of the primary purposes 
in forming the community was that of ® 

common market for the industry s products 

adjushng of railway freight rates was done parly 
for tliat purpose 

The Unite, I Kingdom Once supreme m steel pro 
diiction, the United Kingdom Is now fourth 

world scene and second in Europe (Fig 

ngors of the Second \\or1d War left their toll on 
this nation which diinng the bstnticlh century has 
been unable to cope completely with such ecowmw 
trends as declining world demand for coal and sue 


•Vormsn I C Pound. »nd wmiun N 
Sicri fn Wfrtfm Europe Indiana Unlvasity Pro. 
wilnglon Ind. t05T p 361 


FmdwdstMl Ruhr Pat 
(ObHhauSM Pans) 
torrm lylOO nomtZ 


Cok* Ruhr Le»f» ne 
(OlMnhrchenHoinectKirO I 
tormcflylOO nov<69 | 



figure 29 12 nadroad freight totei (h Index 
number)) of srleeled produelt between eelccted 
ploeea before and after eehort by the Coal and 
Steel Community to tediiee dwcrfmtnatfng 
praetkei by t) e tix ne/ton.. of that community 


political trends as pressure for more independence 
by polibcal units once securely welded to the rm 
pire-trends coinading with the emergence of cco 
nomic and political giants in the forms of the 
United States and the Soviet Union By 1933 the 
country f archnval Ccrmany-more accurately that 
part of German) occupictl by the Allies immediately 
after the war and subsequently converted into W est 
Cermnoy— surpassed the United Kingdoms output 
of pig iron and m 1955 moved ahead in its volume 
of steel production Meanwhile, tlic United king 
dom found it necessary to adopt a program of 
domeshe austerity m the postwar years In effect 
tliat nation returned partially to mercantilist like 
economic tlunking which ad\x>cated the maximinn 
export of home produced goods including iron and 
steel products in order to acquire revenue (Fortti 
nalciv It did not simply hoard the results of such 
trading as the mercantilists of old would liave 
done but investesl them m rebuilding ) Clianging 
government policy also left its mark on iron and 
steel The Labor party came to power near the end 
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of the Second World War and nationalized most of 
the iron and steel facilities, and the Tory party 
rehimcd to power in the nc.xt nationwide electuro 
and denationalized most of tliem again. Meanwhile, 
the country’s rate of growth In the output of both 
iron and steel since the last war has been appre- 
ciably slower than that of the Coal and Steel Com- 
munity, and even slower than that of Europe as a 
continent (excluding the Soviet Umon). 

in continental Europe, the majoritj' of the 
United Kingdom’s iron and steel facilities are lo- 
cated on coal— east, south, and west of the Pen- 
nines, in the Scottish lowlands to the north, along 
the southern hinge of the Welsh peninsuh to tl»e 
southwest Because of the country’s elongated shape, 
no part of it is far from seaport facilities, and the 
substantial arnounts of imported iron ore supple- 
menting the Midlands' production are subjected to 
only short hauls before processing The basic open- 
hearth process predominates; acid open-hearth 
processes, basic and acid bessemer converters, and 
electric processes also are represented. 

Now that the United Kingdom's postwar recov- 
ery has been achieved, another problem has arisen 
In the form of tlie European Coal and Steel Com- 
munity and, more serious, the European Economic 
Community, which is dedicated to creating a com- 
mon market for all European products among the 
SIX member nations now belonging to the Coal and 
Steel Community In essence the problem is: Can 
the United Kingdom compete with such a coalition 
in the production of iron and steel and other goods? 
Probably not Tlien why not follow the old adage 
"If you can't lick 'cm, ]Oin ’em"? There are several 
reasons, but the most important focus upon Ihe 
incompatibility between the British Commonwealth, 
presently accounting for about one-half of all Brit- 
ish foreign trade, and the community. The latter, 
while making every effort to remove internal Dade 
resDictions, lias set up substantial conDoli over the 
Dade between itself and other countries (Techni- 
cally, the overseas affiliations of France, Belgium, 
and the Netherlands can be included in such an 
arrangement in that they ate, for the most part, 
now merely overseas portions of domestic govern- 


ments— just as Hawaii is an overseas state in the 
United States.) However, most of the acD'vely trad- 
ing members of tJic British Commonwealth are in- 
dependent nations whose only tie to the Common- 
wealth is an allegiance— sometimes more theoretical 
than actual— to the Queen. The United Kingdom’s 
joining tile community, therefore, could mean the 
partial dissolution of the British Commonwealth as 
it is now conshtuted. We menhoned in Chapter 10 
the creation of the Outer Seven, a loose trade alli- 
ance brought into being chiefly through efforts of 
the United Kingdom to offset the growing sDength 
of the Coal and Steel Community and iD cousui, 
Ihe European Economic Community. Despite ob- 
stacles mentioned above, many Europeans hope 
that the six nations of the Coal and Steel Commu- 
nity and the European Economic Community will 
unite with the Outer Seven nabons to form a 
common bloc. 

Production Elsewhere in Ettrope Excluding the 
microstates, every European nahon except Greece, 
Albania, and Portugal produces some iron, and every 
nadon but Albania and Portugal produces some 
steel All in all, the volume of this production is not 
inconsequential, amounting to nearly one-third of 
that for the continent Except m the famed Silesian 
district, which once was shared by Germany, 
Czechoslovakia, and Poland but since the Second 
World War is shared only by the latter Dvo. this 
manufacturing tends to be oriented to single cities 
rather than urban dusters ProducDon is somex'bat 
more intense vn nations bordering the Coal and 
Steel Commuraty than in the prevailingly agranan 
countries in the southeast of Europe 

fapon 

Japan, like West Germany, has recovered from the 
Second World War and now ranks sixth m global 
produefaon of both iron and steel Furthermore, the 
country has ambitious plans which, if realized m 
the target year of 1962, will increase iron and steel 
capaaty by more than 50 per cent of that in 1957 
The heaviest plant concentrations are in Kyushu 
and southern Honshu, with lesser works in northern 
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TJlij new iron-ond steel plant 
near Mysore India w 
financed from public funds 
end a slate^wned enter 
prise U empUiijs over S 000 
icorkers Through such eforis 
as this one India can moce 
to higher productivity and 
perhaps even a higher leuel 
of I Ung (Cwemmenl of 
India Press Information 
Bureau) 



Iloiuhu and soutlicm HoUoido Op«n h«arth fur 
naces process about four fifths of tlie counlrys stcd 
with tlectrjc furnaces supplying nearly all of the 
rtmamder Tlie new basic oxygen process u bei^ 
"ell received and soon may well account for a sub 
stanbal output The country is deficient in both coal 
and iron importing nearly one half of the 
consumption of the former and about ihrec-fift 
of the latter Scrap is vital for from it comes wU 
over 40 per cent of Japans steel About three fiftlis 
of Japans imported scrap and cohing coal 
from ll e United States as does one-eighlh of tM 
iron ore Most of the latter however is prociaed 
from Malaya. India the Philippines and ^ Fm 
islitd steel products amounting to less than one 
tcntli of Japanese production move largely to 
eastern and southern Asia 

Other production 

^ong the lesser producers Communist China is 
now the leader and the most aggressive DaU tf^ 
tint nation ind cate very marled success despHe 


such futile schemes as making iron m little back 
yard furnaces lie those m general use before the 
Industnal Bevolubon A sizable plant senes had 
been constructed m Manchuria by Japan and al 
though largely carted off to the Soviet Union by 
tliat nations armies after their belated entrance 
into conflict with Japan during the Second World 
War was returned m part when Cliina became a 
Communist stale Most of the current output of 
Communist China is located in Manchuna and the 
neighbonng northern sechon of Communist China 
proper Canada Australia India, the Union of 
Soutit Africa and Brazil are among other leaders in 
tl IS group of comparatively mmor producers 

Production fn technicaVij adiattced 
and underdeveloped lands 
Slightly over one-half of the forty two nations cur 
rently reporbng production of iron and the forty 
seven reporting an output of steel are classified as 
underdeveloped However tliey produce a total of 
less tluui one tenth of all steel Meanwhile some 
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fifty underdeveloped nations, in addition to numer- 
ous political dependenaes. mannfactoc essenb^y 
no s^l. In contrast, all nations classified as tecl^ 
cally advanced are steel producers with the possible 
exception of Ireland. 

Froduction in non-Communirt 
and Communist nations 
Non-Communist nabons now produce about 
thirds of the worlds iron and steel, and Coi^unist 
nabons the remainder. Aside from the Soviet Union 
«hich accounts for approximately two-thirds of 
Communist producbon. the l«dmg nabons 
CTOuo are Communist China. Poland, and Czecho- 
LvaWa The increasing share of Communist na- 
bons in world production is shown in Figure 29.7. 


one-fifth and one-fourth was exported (Fig. 29 13). 
.The European Coal and Steel Community ac«unb 
'.for over 50 per cent of all steel exports; Belgnm- 
Luxembourg. West Germany, and France are the 

leaders. This is appreciably a bade within the rom 

mmuty. The United States. Canada, dirfant 
- llapao are also among the major ivorld 
' M«t of the svorlds steel is further processed 
the nations of its manufacture into bansportabon 
s equipment, consbucbon matenab, machinery, an 
ahost of additional matenab Some of these es-en- 
tually may be exported, but by then they are sid 
ficiendy altered in form and contain a suffici^ y 

large number and variety of new matenab tha y 

no longer can be classified as steel 
( leading importing nabons are Argentaa, the m 
I \ Kingdom, various members of the Coal and 
( Community, and India (Fig. 29.1). 


INTERNATIONAL TRADE 
About one-eighth of all steel products b c.xp^^ 
before bemg subjected to further proc«$mg ( g 
>>91). This bacbon represents a marhed decline 
from the late 1920s and early 1930s. when between 



IRON, STEEL. AND 

OTHER INDUSTRIAL METALS 

IN ECONOMIC GEOGRAPHY 

We have emphasized the heavy dependence 

indusbial metab by technically 

and the modest use of such metab by 7 

underdeveloped nations We have noted abo 

steel b overwhelmmgly predominant among c 

dusbial metab when considered m terms of a ^ 
lute consumpbon. since it is utilized especi X ° 
bansportabon equipment, consbucbon, and 
diinery-uses where \veight is no hindrance 
remaining industrial metab tend to have . 

more speaalized uses Hie ferroalloys, as 
by the term, are fused into steel to achieve mg ? 
specialized results and have other uses equ y 
speaalized for the most part Copper is an cx« e® 
conductor of cleetncity, and hence in demau m 
growing electncal mdusby for equipment rangi^ 
from generators and motors to transmission m 
It IS malleable as well as ducble and is used 
sheets, tubing, eta Aluminum is abo an e^ * ^ 
conductor of electricity and, when alloyed, is 
strong but light metal, well suited to the increasi g 



MANUPACTURING IRON AND STEEL AND LESSER INDUSTRIAL METALS 


463 


Thb aluminum rening mU 
runt (hroug/i 

ical tleiaa tpeed of 20 mlta 
per hour (Dniuh 
Infemailon Servlofs) 



number and variety of air and outer space trans 
poitation equipment as well as for such less spec* 
facular goods as cooling utensils Zinc resists oxida 
tion and mattes a mst resistant cover for other 
metals and 1 ence u used extensively in galvaninng 
Alloyed it is a very satisfactory metal for dm casting 
etjuipment and for commod tics involving brass 
Nonmetallic uses include malting paint pigment 
fhe strong resistance of lead to corrosion including 
that of sulfunc acid makes it notably valuable for 
'vet cell batter es In addition it is an excellent 
cable cover and construction material for plumbing 
fixtures as well as an ingredient in naametalhc 
products ranging from pigment to insecticide Tin 
is consumed largely in plating (tin cans etc ) but 
J* utilized also in soldering metal tin to 1 (now »n 
sharp competition vvith aluminum foil) type metal 


and a numtmr of less important products Magne- 
sium IS even lighter in weight than aluminum and 
hence of value when alloyed for certain components 
of aircraft as well as for other materials calLng for 
a h gli strength weight ratio In d fferent composi 
hon It bums quickly and bnlliantly and is a basic 
ingredient in 6ash bulbs tracer bullets dares etc 
TItore ore many uses for each metal other than 
those noted 

It wll be noted that nearly all the nortleirous 
metals are used for purposes which are highly spe 
aalized and svliich, although requiring increasing 
amounts of metal do not offer evidence of expan 
Sion comparable to that which has occurred m steel 
An important exception to this genetahzabon might 
involve aluminum and magnesium at present basic 
structural materials in various types of aircraft and 
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Tigure 29 14 Coaiuin/ilien, proifurli^ import, otuf <ij>ort of rrfn«d oCummum. 
Three ruti^t account for ecer ihtte-joufths of dl output. Ko underJccelopcd 
ndtioru ere tIuMm try name. tUl ate too unimportani. Caruula met plmtiful 
elertrieity lo refine elamtna that it emcbed from bauxite tcfiJeh ongfnatet largely 
in Bntah Cuiena (Fig 3T.S) Aluminum it HdcfrolyfiroCy (page 255. and 

the tefnenet oJmort incanoBfy ere located near the source of elMric ertergy. 

The Canadian production is far eboce domestte demand, end the country 
dommates icorH e af un i s oceriehelirdngly The United Kingdom and United Stola 
are trading Importm. despite the heocy domestic output of the latter 


other space equiptneoL Continued rapid expansion 
xn the decund for these appean almost ineMtahle 
as man conbeues bi expand hu laissde-construcbon 
programs and begins to build staboos m outer 
space. In the tnun^aie ^tuie, boi^'e'iTr. most men 


and tbeir creabons \i-ill conboue to be anchored 
rather £nn]y to the earthV surface, sod the in 
nals (or th^r use can and probably wiD be 
rather heavy iron and steel products, which do 
offer ev-idence to date of relafiv-e decline with 



Fi^rersis DiiMbmum 
of eliiniireiin refineries in the 
United Slates. The refineries 
w the Pacific Jiorthicest ere 
oriented to hydioeiectnctOj 
there Planes ta Arlansas ere 
oriented chiefly to row 
malencils—to domestic 
bauxite and alamtna. 
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Figure 29 Coiuumptit)it,ptodueUon {m;>or{, ontfeiporl of tmelied and 
rcfnrJ copptr The Vntted Zlata {$ impoHenl in aJJ four eafegt^ej Sole the 
icft/e/y separated places of production Pr^ocffon U located In both tec/inlcalli/ 
adcanced and unJerdeoetoped eetwomiM l>oI cotijumplimi Is reefnrted almost 
cnflrelj to Ice/mfcadg orfwinct^ economics The capita/ for exploiting deposits in 
C! lie comes largely from il e United States and that for use In Africa comes 
from Europe and the United Slates 


^P«t to either (he lighter metals or (h« recently 
developed pliutics Inasmuch as the soplusticated 
yal widespread use of Iron and steel is an important 
characteristic of technically advanced nations we 
can anticipate with confidence their continued close 
association The marked emphasis by Communist 


nations upon iron and steel production in their 
frenaicd efforts to advance themselves technically 
IS evidence of their appreciation of the significance 
of these metals in the Industrial Revolution m all 
its implications 

“nie total output of other leading indusCnal 


Figure 29 17 Distrihutionof 
primary copper smelters in 
the United Stales Host 
copper ore is smelted In the 
Western states Jr is extremely 
loxo-grade ore sometimes 
containing 1 per cent or less 
copi Or content Many 
smellers as well as concen 
trating mills are located near 
the source of the raw 
material to get rid of as moeh 
waste material as possible 
and hence save on shipping 
costs to the markets of the 
East 
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Fi'^ure 29 18 Coruumption, produetton, import, an^ eiport of tmeUed end 
rtfned sme. There ere nant) productn” nations, and no tingle one It oufstondmg 
Kearl^ etery economy cited uteehniccOy adcattced The VmiedSlotea does not 
pro^uc^ enough to meet Us needs and, elong unih W'eitem Europe, is e 
major importer. 


metals is indicated in Table 27.4, and national pro* 
duction of some is suininanzed in Figs. 29.14 to 
29J2I. As is indicated m respective captions, tbe 
details concenung eacb differ some'vhat from those 
presented for iron and steel Tbeir general roles in 
tbe s^orld economic tceoe, however, are not uolilie 
that of iron and steel Techmcall/ advanced nations 
dominate overwhelmingly in utilizaboa, production. 


and imports Where underdeveloped economies are 
important producers, their ranking frequently is doe 
to capital investment horn technically advanced na* 
tions This is tiueparticularly in the Don'Coimnunlst 
countries. Among Communist nations, the Soviet 
Union and China tend to be rising rather rap«U)i 
and certain Communist countnes of Eastern Europe 
are important with respect to some commodities. 



F igure 29 19 Dulri&ufion of 
prxmarif tme tmebert vsv the 
l/niied Statrt. Some are near 
the mines of the tt'esf, and 
some ore near markets (ptos 
some mines) of the East 
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Figure SO 50 Consumption, proiiuclion, import, and export of emelted and 
refined lead As uitA :fnc, there are many po^udng notions, and none domlnater 
Again technically adoanced economics are almost the only Important producers 
(except for Afcsico where capital from the United States has been invested 
heaoiltf) Also as with tine, the Untied States Imports heaUly 


Figure 29 2J Oufnfruflemo/ primary lead tmtllert in the 
Uniud Stales Most are near mines in the West Some like the one In Omaha 
late arfoantage of In transit freight rate pnoileges (Chapter 8) 
end locate at a point between 
mine and market 



488 


THE ROLES OF SELECTED COMMODITIES 


REFERENCES 

AleiaDdersson, Gmmar: ^Changes la Ae Locabonal 
PaHetu of the ADsk)-Ainencan Sted Indnsti^ 
194S-1939,” Econtmitc Geography, 37:%-lI4, 
1961. 

Bok, Derd: Curta. The Firei Three Yeart ei the Sehu- 
man Tlan, F siac fA na Umversity Department of 
Economics and Sociology, Princeton, N J , 19S3 
■^'Brash, John E.i “The Iim and Steel Izidusti}* m India," 
Geographical Renew, 42:37^3, 1952. 

The Omodum Primary Iron and Steel fnduafry, Rova] 
Onnmissiiw «i Canadas Econesnic Prospeots, Ot- 
tav.a, 1956. 

^'Claik, Mills Gardner: The Economics o/ Societ Steet 
Harvard Uni\ ersit)' Rcss, Cambridge, Mass., 1936. 

EheboU, WiBiam, Jr.: The Schwnnn Plm: A Study in 
Ec e ncm ic Coeperetia<r, 2$50-lS^, Feedeer^ A. 
Praeger Rresi for Ac Counol cn Foreign Retabons, 
NewYoA, 1959. 

*Tbe European Coal and Steel Oimrmmity.'* Unremiry 
of Manjtand Studies m Suswm end Eeenemiet, 
9 (3) .1-19. 1935. and 10 (1):1-16. 19S6. Ud>- 
w g ty of hiai^land Bureau of Boafless and Eco> 
oosuc ReseaioL 

Hams, James C. O.; "Trends in Steelmaking Processes." 
paper presented at the PanSc Northwest Regkmal 
Coherence, Amencan [asbttrte of .Vfttung, .Metaf. 
hirgical and Petjedeum Enpneers, Seattle, Wasls. 
mgton, 1958. (Mimeogiapbed.} 

Isard, Walter, and John H. Cinnberfand “New Eng. 
land as a Possible Locaboa for an In te gr a ted Iron 
and Steel Works," EcofuWBC Geography, 265245- 
259. 1950 

yjapen’t Iron end Steel Industry, I95S, Tol^tj Foreign 
Service, Tofc)'o, 195S. 


Bht, Donald. "The Geography of the Cana d i an Iron 
and Steel Industry," Eeorumic Geography, 55: 

. 131-163, 1959. 

'^Pounds, Korman, ]. C.: "Historical Geography of tie 
bon and Steel Industry cd FraaceT Annals of the 
Association of Amencan Geogrephers, 4783-14. 
1937. 

Pounds, Norman J. G., sad W’ilhsm N PaAec Cod 
and Steel in ITestem Europe, Indiana Umvers^' 

^ Press, Bloomington, Ind.. 1937. 

Rodgers, AUan: "lodustnal Inertia. A Major Factor so 
Ac Lccaboa of Ae Steel Adusby xa Ae United 
Stales," Geographical Rertete, 42:56-66, 1932. 

Roeple, Howard C.: StocemenU of the British Iron and 
Steel Industry 1720-1951, Unn-era^ of Hhn®* 
Studies m the Sixaal Scimees, sol S8, Vtbane. 

, 13 , 1936 . . 

"^he Rusnmi Iron and Steel Industry, Iron and Ste« 
Institute, London, 1956 

Seiioeder, Ceitnjde G The Crovth of Jfflfor Sterf 
Com;«n», J 900-1 950, Johns Hopbns Umvaar^ 
StnAes in Historical a^ Political Saeaee, Bab- 
Biore, 1953 

Steel m the Sorbs Union, Ajoetkaa boa and Sted 
Institute. New Yoit 195S 

Stocking. George W . Basing Posni Pneing ed Fi- 
gional DerpJopment, The Unnemly of Nw6 
Carobna Press, Qiapd Hiil. N C.. 1954 

TuTOCrtefan, Erol "The Iron and Steel Indnitrv^ 
Turley," Earmorruc Geography, 31il79-lS4, 19^ 

White, C. Langdon "Water A Neglected Factor o Ac 
Ceographicsil Literature of Iron and Steel" Ce^ 
graphi^ Rermr, 47{4«mS9. 1957 



490 


THE ROLES OF SELECTED COMMODITIES 


moving of industrial machinery to its ultimate mar- 
ket area. Thus market attractions, while possibly as 
strong regarding transport equipment as with indus- 
tnes making the other products, may not result in 
ph)‘sical location of producing plants in the market 


MOTOR VEHICLES 

Of the more than one hundred million passenger 
cars and trucks now in use in the non-Communist 
world, about tu’o-lhirds are found in the United 
States (Fjg 30J). Most of the remainder arc in 
Europe, although no single country there contains 
over one-twentieth of the world total. Moreover, 
the vehicles in use in Europe tend to be smaller 
than their counterparts in the United States, and 
Europe would appear csen less important if this 
compansoQ were not oo a basis of sheer numbers. 
Canada and Australia also are oote^\ ordiy users of 
automobjes. As yet, most Communist nations are 
not etnphasiazng the maloog of motor vehides. they 
prefer railwa)? and ships as transport media. \k'beTe 
built in Commurust countries, particularly the 
Soviet Union, motor vehicles involve mostly trucks 
rather than cars. Not over ooe-tweotietb of the 
world's motor vehicles are to be found in Com- 
munist countries. 

HISTORICAL BACKGROUND 

We think of the motor vehicle as a twentieth- 
century product— and so it is. Many of us not past 
the prune of life (we hope) can remember the tune 
of the horse and buggy— the time when, as young- 
sters, we rode behind old Dobbin over gravel roads 
(if we were lucky), heavily clothed and covered 
with blankets on da)-s that were extra cold. At the 
sound of an approaching automobile— an oomis- 
taka b lfe nai&e that carried, far and wvde ua cold 
winter days— we would jump up from under our 
quilts to see this strange phenomenon as it lurched 
b)’. How different from the millioai of fishtailed 
affairs that glut our feeewrays today! 

However, like so many human creabons, the 
otot vehicle is very much rooted m the past One 


area to the same degree as might be true of sonte 
of the other industries. 

The specific industries we shall examine in this 
chapter are those making motor vehicles, railway 
rollmg stock, ships, and aircraft 


account of its development begins m 1678, with the 
use of a cylinder and piston to pump water.* Later 
came the development of the steam engme, of tlie 
self-propelled vehicle, of interdiangeable parts, of 
toll roads, of time and motion studies, of crude, 
gasolmc-powered buggies In 1899 came what ap- 
pears to have been the first United States factory 
devoted solely to car manufacfure-die Olds Motor 
Wot^ of Lansing, Michigan In 1909 came the 
famed Mi^el T, and by 1913 the output of the 
"tin liny* readied 1,000 vehicles per day. In that 
same year, used cars began to compete actively 
with new ones. By 1925, more closed than open 
automobiles were being made, and the groundwork 
for toda/s automobOe and todays automobfie 
industry was laid. 

In a sense, the history of the automobile is IHb 
the history of the country with which it is oo^ 
most closely identified. Bodi the vehide and the 
nation have strong toots in Europe, but both have 
peached their present high levels of activity on the 
North American contmeat lo each case, Eurt^ie 
has continued to play an active role— but as a spe- 
cialist. a dilettante on the edge of a whirlpool 
which has its focal center aoross the Atlantic u the 
New World. 


CURRENT PRODUCTION 
The niakmg of motor vehicles mvolves the putting 
toge'&er of some fifteen thousand semifinished asd. 
finished materials mto completed units Some frl p**' 
cent of all natural rubber, 63 per cent of all svo- 
thebc rubber, 39 per cent of all reclaimed rubber. 

* McmB Tfie Torrtf to Co, & Cosi- 

panr. Inc, New YoA, 1356, pp 13-18 
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Figure 30 1 Vtilisation and produelion of motor tehtcUa 


50 per cent of aU malleable iron 44 per cent of oU 
lead. 44 per cent of all sheet steel. 35 per cent of all 
zinc. 33 per cent of all strip steel. 32 per cent of all 
alloy steel, 21 per cent of all bar steel 18 per cent 
of all stainless steel. 16 per cent of all nickel, a^ 
4 per cent of all cotton consumed m the United 
States are accounted for by the nation’s motw 
sehiclo industry* In so far as it is possible, 
assembly line techniques are utilized in suA roanu 
faeture-techniques aided increasingly by automatic 
or semiautomatic devices and equipment {F*g 
302) At one time, the various processes «-ere tote 
grated as far as possible, so that all or nearly a 
produebon of a given vehicle occurred under a 
single roof To a degree, this is still true Ho'veve^ 
at least in the United States, there has been a trend 
toward locating the final Stage of assembly in pros 
tmity to maiket-a trend which we shall discuss m 
more detail later in this chapter 

Leading nations 

It IS for good reason that the motor vehicle and Ac 
United States have come to be so closely idenb 
This one nation produces about 60 per cent ot e 
unrlds automobiles and nearly 40 per cent itt 
bucks (Table 30 1 ) If measured by weight th^ 
figures would be e\-en higher, for vehicles produc^ 
m the United States are he-ivicr than the world 
average The country’s much lower share the 
"■orld output of buses approsimately 8 per cent 
furtlicr evidence of the predominance of the priva 

’ \Milch in Ihu booV we .haU consider u the nuking 
of sulomobilcj trucks and buses 


automobile here West Germany, Ae United King- 
dom France, Italy, Canada, Australia, Ae So^^et 
Union. Sweden, Japan, and Czechoslovaba are Ae 
major automobile producers other than Ae United 
States, Aese same countties in different order, are 
leading manufacturers of trucks and buses The 
major producers of buses, it will be noted, are Ae 
United Kingdom Ae Soviet Union Japan and 
West Germany, each of which accounts for more 
of these vehicles per year than the United States 

Production in the United States 
We have implied that Ae role of the automobile in 
Ac economy of the United States is unique in terms 
not only of consumphon hut also of livelihood The 
automobile industry is Ac leaAng source of de- 
mand for steel consuming almost 25 per cent of 
the country s annual output It accounts for over 
4 per cent of the nabon s manufacturing labor force, 
and nearly 5 per cent of the value added by all 
manufacturing there It leads in value added even 
when compared with aircraft and parts (Ae de- 
mmd for which has been stimulated by military 
purchases) and Ae products of blast furnaces and 
steel mills 

Location AlAough some forty-one stales possess 
plants turning out motor vehicles or parts over one- 
half of the mdustiys total labor force is in Michi 
gan About 10 per cent is employed m Ohio, and 
lesser percentages m New York, California, )Vis 
Illinois Pennsylvania and Missouri Many 
of the parts are first produced in some 25 000 plants 
of mtermediatc to small size, the majority of which 
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TABLE 30 1 _ _ 

orW tnotoT-cehicle production, 1957 


Country 


United States 
West Gcnnany 
United Kingdora 
France 
Soviet Union 
Canada 
Italy 
Japan 
Australia 
Sweden 
Czechoslovaba 
India 
Spain 
Austria 
Yugoslavia 
Netherlands 
Finland 
Swltaerland 
Belgium 


6113 344 
1 040 18S 


724 662 
113 600 
340 016 
325 8S3 
47 121 
88^9 
52 367 
34 561 
12 171 
27 800 
9 490 
5008 


1103 343 
166505 


103177 
371600 
71424 
23 669 
241 596 
40 849 
17 339 
12404 
18433 
2636 
4 03$ 
3 459 
1461 
1 158 
704 


Bines 


3 833 
5539 
9498 
3043 
9000 
444 
2^47 


807 

120 


Total 


7^0 520 
1«12 232 
1 ISO 964 
925 8S2 
494 200 
411884 
351 799 
296 753 
129 723 
71654 
4S;153 
SO 604 
30436 
13910 
6 467 
1821 
1465 
824 1 
320 


* Buses Included wth trucks 
t Bcgistratlons of new Swiss produced vemeies 

^wraic* Automobile Facts md flguff IMS 


Amenean Maiwlaetusen AssodaUcro. Defrolt, 1958 p 15 


Figure 30 3 DatrtbuUon of 
plants malrrng rnolof rehfeles 
and jiarti in the United 
States The Great Lakes states 
notably Michigan predomi 
note yet there are many 

plants elsewhere Note that 
most plants located outside 
the manufacturing belt tend 
to be somewhat small hiring 
249 or fewer workers A 
sLable number of these are 
final-assembly plants located 
near regional markets Some 
of the numerous small plants 
around Chicago Detroit and 
New York are final-assembly 
plants and some supply 
plants 
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Euwpf too uaatht'ossemhli/ 
lie to make milomabtlet 
Thit U a factory at Luton (n 
Scdferdihlre Vnilfd hing 
dom (Britlth InformaHon 
Smiees) 


Corporatice Structure Tlic "Deg Throe' of the 
uitomobile Indiislry-Ccncral Motors Foru ano 
Qirysipr CorporaHoai-iupply nearly 93 per c«nt 
of the automohile inarict Dccauso of the volume 
anJ far flung national and global distribution of 
tlwlr operations llicy arc able to maaimtrc ccon 
emies of scale which smaller competitors cannot 
employ Such economiis rcacli iK7)ond tl e prodoe- 
hoa of automobiles General Motors for caampJe 
turns out some forty products including diesel kxw 
motive engines refrigerators spark plug* 8"^ 
mdios Tl t making of tnick Iwdies and automobile 
•filers Is not yet so centralized administratively in 

‘he United Slates 

Production outside the United Stales 
I'c have noted that motor vehicle production out 
fde the United State's is located chiefly m Europe 
‘fe Soviet Union and Japan Needless to say nearly 
»n these nations arc teclinically advanced ye 
India Spam and \ugoslavia usually classified as 
^ehnically underdeveloped are motor vehicle pro 
°>wrs Almost invariably produang sites are m 
places of dense population which frequently com 



ode glolially with places of heaviest domestic steel 
output and of other active manufactunng as well 
as with coal fields Domestic markets labor and 
powvr thus ari readily available For nations which 
espott rallicf licavily seaports are not far away 
however (he worlds automobile plants even those 
specializing only in final assembly are not generally 
locatcrl m seaports Market attractions pertain pre- 
vailingly to dcOTCstic outlets 

Tlw United States is gradually losing a once 
ovcrwiicimmg position in motor vehicle output 
from 1938 to 1933 this one country accounted for 
72 pir cent of all motor vehicles compared with 
f!»c slightly over 60 per cent it now produces 
RelaUve gams in this tw enty year period have been 
scored most dramatically liy Europe which pro 
diiced only 15 per cent of the worlds automobiles 
from 1936 to 1933 but nearly 30 per cent in 1958 
West Cennany and France liave been the leaders in 
this expansion Tlie Soviet Union in contrast is 
produang no higher a percentage of the worlds 
^wtor vehicles tlian it did m 1938 the emphasis 
here has been upon fewer but larger vchicles- 
vehicles used os common earners (Fig 3l»l) 
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Intenuitioruil trade 

Tte Ut^ted States exports slightly more than 5 per 
cent of its rootor-vehide production and imports a 
sli^tly lower percentage. Its export of trucb is 
appreciably higher than that of automobfles, and its 
import of automobiles is appreciably higher than 
of tnuis. Small European cars and microhusei 
recently base been accepted rather enthusiasticany 
into the United States niarhet. and these make up a 
large share of its imports. Onr percentage of exports 
is exceeded by those from West Germany and the 


United Kingdom, each of vrbltdi sends into fie 
world mark^ some 40 per cent of its prodochoa. 
AH in all, some 20 per cent of the world's raotar- 
sohide output is shipped to foreign lands, despite 
somewhat heavy fcnport tari& in most cxmntrKS cf 
receipt. To a degree, thb is a movement within fie 
cunracy blocs— from the Umted States to the doGar 
bloc and from the United Kingdom to the steifa? 
bloc, etc. However, it is also a movement among 
producmg nabons, for example, the United States 
currently imports more motor vehicles than cy 
other nation, followed b)' Belgium and Sweden. 


RAILWAY ROLLING STOCK 


Locomotives, fmgbt cars, and passenger cars for 
tbe world's railways are largely common earners 
tised for public bene£t Tbetr allocation among 
nabons is duenssed in Chapter 9. Unlike the anto- 
mobfle, which is a consumer prodact in nsing 
demand wherever living levels sbrnulate its use, 
railway wj nip meat is p ro du ced fn compaiatfvely 
small amounts except in times of rapid technical 
and economic change or of emergenc)-. fHWtfy 
after the htm of diis cent ui y. by which time the 
United States had become a truly transcoatmental 
economic unit, demand for rolling stock was ex- 
tremely high, because the railroad LCeral^ had 
made unification possible on a modern scale, lo an 
opp osite hemisphere, the Soviet Union of today is 
as depaidant upon (be rmlroad as tbe United 
States veas fifty rears ago, and demand for roQmg 
stock there is enrrendy high- Communist China. 
India. Brazil, and nn iut r ou s oiber sfrable but usder- 
developed countries are now evidenemg an m- 
treased int cfst in railwray etjuipmenl; as dieir 
economies become more dvriamic. Europe, well 
sig^hed with such eq u ^ m e n t before the last war, 
experieaced a renewed demand for replacmest of 
destroyed material dmmg and after that war De- 
ceases in deman d assessable to technical 
are primari^ due to tbe use of increasing 


or more eSdent etjiupment, so that fewer need he 
produced. For example, modem diesel and electric 
locomotives can poll sobstanhaDy larger trams fi® 
could the old 'iron horse," and fewer are needed 
to do tbe same )obs. 

HISTORICAL BACKGROUND 
The early entnes m our chronology of the an^ 
mobile are also mHestones m tbe dev elopment ** 
the railway bum, which was sbmulated by Trev*" 
thicks inventiciTi of a steam coach m 1^1 
rapid growth of railways in Europe and m N®® 
.America, and the cons tr uction of substantial net- 
worts in Russia, Communist China. India, Acs* 
baba, soutbem Africa, and uodaDy arranged erfer- 
nuttent locab'ons m South America, are weH known- 
Technical diange mvolv-mg replacanent of fie 
steam engiae by the diesel unit in the United Stat^ 
and, to a lesser degree, by the electric engme as» 
diesel unit in Europe and tbe Sonet I'nicffl. 
a familiar story. Tbe relative decline m the Iw®" 
States of file raHroad ar a freight earner m cv£> 
pebtion with the buck and pipeline and as * 
senger earner in con^iebtioB with the airplane and 
bos also has been related many times m o®*? 
arb cles and a few books. y,'ot so farnd'ar is a sesi*" 
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wKit grnCT»l trend In Western Europe In tnntrasl 
most Communist and nwil UTKlcnloTlopeil ratiwu 
ITT ttiluin^ rallnajt oneJ railway r<iuii>mfnt to an 
unprecedented degree for tlurn ll>e automobile In 
ners dnveway is )cl to come 

CURRENT PRODUCTION 

UVreas millions of motor srlucles are ptnduc^ to 
swM countries each jear railway rollmg stock is 
man facturrd osily in terms of lliousands of uniU 
Iq lijO when approsiinatcly 7 million a ilomol ties 
aere turned out to tl4> United States alone only 
<“50 loswiotim and about 41000 railway can 
were manufactured by tl>e lame nation As svith 
tnertor sehldes tlie "raw" materials of railway 
roll ng stock are primarily serntmanufactured com 
moditics espedallv from steel furnaces but 
Hing Is appreciably a aulom operation ins-oUlng 
much ikUlcd labor 

CfTufstf output 

Iiusmiieh as it is well built arxl carefully 
f«lwav robing stock lists for a long time Moslei 
danges wbidi cany so mush apped In sow 
Bah os with respect to the automobile industry 


TAOUC soi ^ 

* Pro furtlen of rati eny fof/ing rfock fn t/ie United 
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Ke ilita op » »nJ taclud ng IW>- rreiKiiitw 
10 9 tfom tUi AmrrS«a Cu toUlhrte loeonwiire and 
p„^pfT-«f d*t, lie laSJ from tbo A*«cUtkM of 
Afiwrtcaa lUiknuls 

enter Jess forcibly into markeltog conslderabon 
wslcss something oUier than fashion is satisfied 
thereby TI>e prodocUon wlueh replaces equipment 
that has succumbed to nonnal wear is twnpM 
UsTlyhcht However sudden increases to produe* 
ton may result from o truly beneficial technical 
innovation or a spurt of activity to a given econ 


Figure 30 4 Dulfltoillon tn 
Itie Ufitud StaUi t>f ptml* 

maUng Jocomolirei rollfoad 

end tfreel can and parts 
What t fAe orlevlation here’ 
Afarirti® Raw moleriaii 
(Fig 2910f>OihrT> 




500 


THE ROLES OF 


SELECTED COMMODITIES 



Figure 30£ VUtributuyn of 
ccHce thtpbutldatg end 
■repaimg yards &» the Vmied 
Siates. Sote the eery targe 
number of small yards in 
southeastern Sete York end 

at other jdaees dong the 
Atlantic Coast In contrast, 
the yards frrngmg the Gulf 
and Paetfie Coasts are fetcer 
but larger. Why^ 


Unittd SW«, ri|. 305 »d Fig.^) A 

voir of stmrf Ubot is topoiMt be^ «< ^ 

tigh otB of Ubot lo sbipb^g- 

,W ia.0 that (or railway "’“"g m da o aaal^ 

oodlhls adds B tbo difficulty of 

for uo worker dcsw« to ply a tta^ 

assuiu steady esoploymeot Matet^ ^ 

dally steel, arc important, and most of tbe larg 




prctlominaJe*- 



FigureSOe Valiie of aWpinenij from 
^iplmaJfn' end -repairing yer^ » ^ 
Stafec. Despite smaller shipyards (tig 


r 


dopvaids are located wbere so* 

S, available to watesfroot ^^“'‘“jajard 
Markets are ts>”Parat.vely ontopoiMt 
B loeaooo, as the blushed ships, -*■* 
moved easily aod toespeosively. ^ ’f^aaoship 
in places far from the cn^ners Batwn of atizejuwp- 

TABLE 30 6 . .T-* 

tonnage launched, J9oS I 

of troes resistered tons) 


Japan 

WestCennany 
United Kingdom 

United States 
Netbezlamis 
Italy 
France 

AH odserSt 


Tr eel Tpdrrs 

0 f «7 l.lf 6 


•VeUBbcpilOOgroatrsuteredtcsacro'-®’- ' 

t EicbaLse the Cmon. , ,,, r>- ’ 

WCTCx. SwWwd 

of CcoDOsa: and Soeal AStln, • 

dS« el dvTpwS 1 -W« “A" 
dry cargo see Oapter 8 
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I ending nahont of produethn 
11 ghlibor costs and other liandicrps ln\c discour 
aCi-d sliipbulldmg in the United States cwpl dur 
mg cmergtncies during which tune tlic nations 
shplmilding maj expand mon than twelvefold 
This IS true despite the pajment hy the Federal 
gmemment of from 30 p<*r «nt to 50 per cent of 
constniction costs of sessels qu3hf)'ing for such 
rihndies under the Mercliant Marine Act of 1930 


AIRCRAFT 

Aircraft and more recmtl), missiles arc iitiUied in 
large ijiiantity hj tlie military especially of lech 
nicalK adranetd nations without wliose dimand 
the industiy would l»e far less oclwe than it now is 
Nanmilitary demand for lirge planes springs mainly 
from CTinmcrtial airlines and for planes of inter 
mnliaic to small size from such aitl ms and pnvalc 
lUid piihhc organizations as can ahsorh tlieir wts 
Miss prodiction of private planes for individuals 
oner considered a possihilitj has not mitcrialized 

historical background 

Mhercas slupbuildmg lias been known for mitlen 
mums railway rolling slock for centuries and motor 
'•eludes for marly a century the airplane bas been 
known only for decades Tlic famous first flight of 
d» Wngl t brothen occurred in 1903 Ytt despite 
•ts loiitli aircraft manufacture is now very impor 
taut to the functioning of economies of wrtam 
technically advanced nations In the United Stat« 
for example it accounts for over 5 per cent of the 
man ifacturing lalw force leading all other indus 
classified ot the tlireeJigit level by the V b 
B ireni of the Census and it is exceeded in vslue 
added to manufacture only by motor vcbicl« and 
parts This outstanding gmxvtli has been partial y a 
tt'xponsc to a mushrooming demand partiwlar^ 
from tlie nulitiry It hxs been aided measurably Vf 
reserve of technical knowledge accumulate^ wer 
die centunes since the dawn of the Industrial 

devolution 


On the world scene vessel construction vanes 
rather markedly from year to year not only in total 
amount but also m terms of leading nations Japan 
West Cermany, and the United kongdom are lead 
ers in a merclunt marine constniction that in 195S 
totaled more tlian 9 million gross registered tons of 
winch over SO per cent were tonkm (Table 306) 
TI*e Soviet Union not included in the table is 
proliably also a leading producer 


CURRENT PRODUCTION 

Airplane manufacture has been desenbed ns 
follows 

Aliersftinanufacturtnc in general is iim tar to that 
of oilomohile manufacturing in that it calls for design 
ing. maclun ng and assembly but there are important 
differences An airplane b infinitely more compLeated 
and ihcrefore requires much more engineering lane 
the machining operaUons require extreme accuracy and 
minute loletances Inspection is frequent and critical, 
,sj<Tnb1v must t e done with great care and the final 
prod let undivgofs ng J testing before del very to the 
customer 

An onbebcvable amount of work goes into the 
des piinR and eng neenng of a new type of airplane 
For exampk North Americans F lOOA S iper Sabre a 
figl ter witl swept back wings capable of supersoruc 
,peed at both level and cl mbmg fl ght required almost 
5 milbon man hours of designing and engineering and 
■IH years to develop "Lead time” is a frequently heard 
term in the il talk of the industry because of the very 
hmg designing and manufactunng cycle 

Machining operations in an aircraft plant are per 
(oimcd on some of the strangest looking machine tools 
Airframe sect ons arc made on huge extrusion and forg 
mg presses Immense d ex and general purpose machine 
tools are used with highly specialized j gs and fixtures 
Numerxjus parts must be made to ihe greatest accuracy 

* E B AMcrfer and II E MIchl Economlei of Amer 
km InrforfiT WcCraw 11 1! Book Company Inc Now York 
1057 pp 175-175 
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Figure SOJ Vutribution in 
Ote United State* of plant* 
making aircraft. Southern 
Califomla is especially actwe 
The mrcraft industry ts new. 
and most plants are large and 
modem, only a few hire 
249 workers or fewer. 
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depend partly upon the nze of the to 

sSwed^d partly on the iize of the „„ 

World War U. airplane manufa^en „{ 

had orders of sufficient sire to utilize 
mass production. Accordingly, the ^ technique 

were somewhat analogous to the 
practiced in the shipbmlding industry. But “* 
industry has outgrown that stoge Kumerous _ 

now Gently large sued to 

ass«nhly-line technique. It differs somewhat, ^ 

fwan that used in the automobile industry tort 
hieWy standardized mass production as m auw. 

Jn u« wh.t oJirf 

production." Because of the rapidly uh^gioS ^ 

in airciaft there are usually only se«ral 


in aircraft there are usually only sewrai 

best several thousand, planes of identical type 

rsrtnirKt before a new desiDt pushes the current 


best several tnousano, piaiics 

factured before a new design pushes the current 

off the drawing boards 


Erratic outptt* ^ 

Perhaps to ao even greater degree than D 
railway rolling stock and ships, the output o 
craft fluctuates markedly over a number o )® 

U IS subjected to changes occasioned not on 
economic cycles and sucli emergenaes ^ 
also by a technical change so rapid tha 
models are obsolescent almost before they g( 
the assembly lines As vet, the airplane ^ 

become a consumer good as has the automo 
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Figure 300 DUtr^mlion of 
Birtra/l-engine pVmU in Ih* 
Vntlrd StaUi Mott eiraaft 
engine* aw prtufucrtl in thg 
manu/arturing fcelf, l^ien 
shipped to the phnli maling 
elrerelt (F/gi 30 8 end SOS)) 
Thii li /re> 7 Mmjfy a lang* 
jfirtancc ifti/miml of a 
fnhhed proJuet commanding 
hlith fref^ht rafei, *o ifcal 
thlppinn cottt ere fJg,h. In 
cietc of ifcli, tefcy are not 
mote engine pland located 
near etrcrafl pianli? One 
reaton ti tnduifrial Inertia, 
plant* moiing tueJt engine* 
^rrt located near the 
euttmoUlle marlet, end they 
hene been tloto la ihlft 



Whnically advanced marlet*. and its *itei tlepend 
Utgely upon demand from Uw mlLUfy and from 
tommerdal camen 

lAycalhn 

In the United Slates, tlie aircraft industry I* cliar 
WeriMd by moderately high labor cost* and 
tnalenaU OBt* (Table 30^ and footnote 0 of lull 
diaptcr) Energy costs arc small, and marVets do 
not exert a strong pull toxsard specific regions m 
sites, because ( 1 ) the primary marVels arc the mill 
buy and (2) the Enislicd product can be trans 
ported easilj and quickly to such markets One 
aiilbonfy has termed itio aircraft Industry as fool' 
*wic-i e . as oriented to no specific factor of pro- 
duction ■ If the output of engines and propeller* « 
"tU as airframes b taken into consideration, ite 
industry i* rather widely distributed tlirougbout the 
country (Fig* 307. 30 8. 309. and 3010) Actual 
assembly of the airplanes, however appear* to 
fcatt senjitUcly to pool* of blior, even though It b 
technically a footloose industry As a partial result, 
such manufacture began In the nahon's Nortlieasl, 


wliere high)) skilled labor was available, but many 
plant* shifted to the Far West and the Middle West 
os tlie industry matured-seekiDg reservoirs of labor 
and other ads antages Thb was not so mucli differ- 
entia) groxvth os oulriglil shift whole plant* were 
tfansferred. together with cadres of labor and 
management, to new locations In I&IO, over one- 
half of tl»e uiduslry’s capacity was in locations other 
tlianlhconguial choice of the companies concerned ’ 

•IbU p 191 


Figure 30J0 k’olue of iMpmenU from aircraft' 
engine pbinlt in the United Stales 





594 


7WC HOLES OF SELECTED COMMOcmSS 


dzmate appears to be a feature of serions eta>- 
csm in locating new plants, paiticnlaily in tbal 
milder and drier clnnates are coaduci'se to more 
contmuons fiigbl testing and to lower mamtenaace 
costs- Locally, an a ir po rt demand exists for flat land 
wbidi is near ciric centers and jet snfficienlty 
remos-ed from the urban sprawl that buildings, etc;, 
do not interfere with the tale-off and aiiis'aj of 
aircxafL U'ith the adsent of the jet, a larger amoant 
of sodi flat land is required per field for the longer 
nmwajn that are required by this particular type 
of airoaft. 
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31 MANUFACTURING: 


CHEMICALS 


■nmc o iMii JUST OH! amncAi ismosmv »m >UKV, Am thu vumber 
mcnases In n seneraUy inverse ratio to the deeree ot restraint In dclimng 
the term chemical ladacuy Despite apprecinble eSort. no iimsersaUy 
aeeentahle definition has been set doivn and eonsidetable ambiguity results 
Most definiuons are based on ptodocls and Jocns on a hard core of com 
modibes which largely are derived synt letically and, for die most paid 
mvdve few and tadieally alterad natural malelials-eommodibes hie sul 
Lead soda and certain drags Around this core are arranged oonimodi 

easily traceable to natural raw matenab but woth ingredients that are 
L ntTOh a result of chemical processes as of natural matenals content- 
commodities like soap cosmetics paint and solvent Near the periphery In 
^ j Rn.hons are oroducts in which natural matenals are even more 
’"Sy^rLgnirable but winch are nonetheless stib|ected to some lind of 
Aeiical pSess-products like gum and wood chemical, certain vegetable 
f dTnmil oils and certain types of paper At some point not jet agreed 
non some of the products which might ,veU qualify for this last category 
End tl emselves clLlled as noitchemical-ns bejond the pale ot smelly 
bin.eal matenab although diemical processes remain important to their 
m’Tifccturo ?he many produO, of this kind Include Iron and steel 

alumm™ and^pjtmleum Budget includes products from all tluce cate- 
gones m its official classification while classifying in other groups such 

. Tlt,« .re of COOT* mwy «»>» of diemicl products One parlli^Iy 

Button br AUrrf« MkW is ai follows (1) strielly chemical i^us- 
Indsive (much bulk low price per untj (b) fine chem 

trie* J k -k oru* per unit) (c) miicellaneotts chemicals ( 2 ) allied chemical 

teat, (smaUbulW Vhcmkcal product, mUed with products of poo- 

lodustrlcs ch^^ prows* Industrie, which as the term impLc, ^leBy 

chemical orkgin See E D Aldcrfer and II E Mu-R 

PP perrotbennal* or chemical drr.hutlve, of petroleum are usuaDv 

included with the chcinkal iodwstry 
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commodities as pulp and paper and primary metals. 
Included under its two^git detail classificabon 
"Chemicals and Allied Products” are the toQowing 
three-digit detail categories: 

Industrial moiganic and organic chemicals 
Plastics malenals and sj-nthetic resins, ^n- 
thetic rubber, synthetic and other man-made fibers 
except glass 
Drugs 

Soap, detergents and cleaning preparations, 
perfumes, cosmetics, and other toilet preparalJooa 
Paints, varnishes, lacquers, enamels, and allied 
products 

Cum and xv-ood chemicals 
Agnculhiral chemicals 
Miscellaneous diemical products 


PROCESS 

Tbe number and lands of processes employed within 
the world's chemical industry are as vaned as the 
internal operational structure of the industry. Some 
of the chemical and physical processes most fre- 
quently utilized are shown lo Table 3U. 

Although generalization concemmg such a 
complex industry is difficult, four pomts appear 
especially relevant: (1) only a fmv natural mate- 
rii are msolved m most instances, (2) from these 
comparatively lew matenals— or man-made rounter- 
parts or substitutes— come a surprising array of end 
products, each almost tailored to demand, with 
several commodities usually produced at a given 


TABLE ai.i 

Chemical and physical processes most freqtienlly utilised in the chemical industry 


Chemical rtociiona 

Phvsieol pfoeeasa 

CotabustitRi 

Fluid dynamics 

Oxidatloa 

Heat transfer versus coolmg 

Kcutiahzatiaa 

Esaporabon versus evaporative coohog 

Silicate foitoation 

HiimiitifipnHon 

Causbdzation 

Casahsorpbon 

Electrofysu 

Sofvent eartnebon 

Double decooporibon 

AheorpbOD 

Caldoanoa, dehvdndoa 

DisbllaboD aod subhmaUon 

Nitratioa 

Drying, higb-xacunm distiSatioa 

1 Esterificabou fsuifaCioal 

Mixiag 

Reduction 

dassificabon or sedimmtaboa versus fiuidizabon 

Amraonal)rsis 

Filtiaboo 

Hakigenabon 

Screening 

Sulfooabon 

Ciystallizabmi versus eatracben 

Hydrolysis, hjdrabon 

CentnlugaboQ 

Hydiogenabon, hydrogenolysis 

Size reduction versus size enlargemeit 

AQykban 

Materials haitdlmg 

Condensation 


Polymenzation 


Diazobzabon and coupLng 


FermenlaHon 


Pyroh’Sa, wacldng 


Aromabzabon 


bomerizaboa 


Hydiofannylatton (oxo) 


Ion exchange 



aocMZ R. Norris Shrci-e, Tfu Chemiait Ffoees* Inrfwtfnet. McOaw-Hfll Boole Compifiv r~N New Yorl. 
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pknt, (3) the industry maintains a very large re 
search staff, and innovations appear more frequently 
than m most Industries, and (4) once set in mohon, 
many chemical processes continue almost witliout 
the aid of human hands and under only modest 
supervision, so that a high level of automaton is 
possible 

Comparatioelij mtatl number of 
natural matertaU 

The raw materials used in producing 150 leading 
chemicals of the Umted States are shown in Table 
31iL The first six materials— water, air, coal, sulfur, 
mmeral salt, and limestone— are active ingredients 
in the production of from sixty three to ninety nine 
products (However, the table should not be mts 
construed to mean that all chemical producU are 
denved from these few matenals, for this is not the 
case, what is implied is tliat only a few natural 
materials are responsible for most of the leading 
products, measured quantitatively ) 

Variety of produclt 

Because of its ability to change the actual structure 
of commodities, the chemical industry frequently 
can move toward the obtainment of either widely 
diffcnng products from given natural matenab or 
identical end products from diffenng natural mate 
rials (Fig 311) In petroleum refining forexampK 
the ratio of hydrogen to carbon can be increase 
hy hydrogenation, through which process heavy om 
are converted to lighter oils, and that ratio can be 
decreased by polymerization, through which proMSS 
light oils may be made heavier A somewhat ^er- 
ent illustration is provided in the obtaining of sid 
func acid, the raw matenab of which may be native 
Sulfur deposits described in Chapter 25 or pynlcs 
cr I'anous lead, zinc, and copper sulfides or petro 
leum and natural gas, or gypsum, or industrial gases 
from still other manufacturing 

Interestingly, many of these end products tre 
quently are the raw matenab for sbll other manu 
factunng The author is famdiar. for example with 
® fertilizer plant belonging to one organizali^ ^ 
cated immediately beside a lead refinery owned by 
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TABLE 31 2 ^ 

Ubtmale geologic raw materiab used In pro- 1 
ducing ISO important indusinaJ chemicals in the 
United States 


Haw Frequency of use in maWng 

material ISO indusli^ chemicals 


99 

Air 

GO 

Coal 

91 

Sulfur 

8S 

Mineral salt 


Limestone 


Sulfide ores 


Bnnes 

S4 

Petroleum 


Natural gas 


Saltpeter 


Pota»niis micenb 


> Gypsum 


L^d ores 




Alummum minerab 

S 

Chromiam ores 


Iron ores 


phosphate rock 


Sea water 

5 

Copper ores 


Fluorine tninerob 


Arsenic minerab 


Magnesium minerab 

3 

Mercury oies 


Zinc ores 


Antimony minerab 

2 

Banum minerab 


Boron minerab 

2 

Manganese ores 


Tin ores 


Bismuth minerab 

1 

Silver ores 


Titanium ores 



ycnnicE R Nonts Shrevc The Chemical Pnvess Muj- 
irleg McCtawIiill Boole Company, Inc, New Yotlc. 
loset p. 9 


a different organizahon Tlie lead enters the refinery 
as a compound with sulfur wluch when removed is 
fonvarded as a raw matenal to the fertdizer plant 
Hus ^pe of cooperation frequently much more 




FtgureSl 1 Some chrmicaU irritrd from bhuminouf tad (t^er ^apJitupptted 
bt/ ADied Chemical Corporation) 
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complex than in the illustrahon, is characterisLc of 
much of an industry that utiLzes from 25 to 75 per 
cent of its own output and, m addition, supplies 
some product to almost every other type of industry 
The total number and variety of chemical prod- 
ucts IS surpnsing Before the last m ar, about fifteen 
thousand such products were being made, and 
about twenty thousand are being turned out today * 


Dijnamic character of the industry 
Change is more charactenstic of the chemical in- 
dustry than of most manufacturing In the Urufed 
States, nearly one fifth of all chemical industry em- 
ployees are involved in research Furthermore, the 
industry invests m research a percentage of its sales 
dollars approximately three times as high as that of 
all manufacturing A partial result is that coromodi 
bes which make their initial appearance today may 
^ obsolescent tomorrow-superseded m some swy 
/by commodities winch can do all that the earner 
products can do but can do it better A new com 
motlity enten the chemical market almost ev^ 
day One major company in the United States nw 
estimated that by 1970 tliree-fifths of its sal« will 
be accounted for by items that are sbll largely un- 
known to the public and m early developmental 
stages * 

Such dynamism based upon saenbfically dem 
onstrateil capacities may be one result of an in er 
eshng aspect of management in the chemical in us 
try m the United States, and presumably elsesvliere 
as well a sizable portion of tliat management w 
made up of trained chemists, engineers, or oUw 
scientisb who hold small brief for habit and tjadi 
honahsm and who greet each innovation with an 
enthusiasm matching its exhibited advantages 

AMfomotion 

Automahe process control, or automation, is being 
applied increasingly to many different |yP** ® 
inanufactunng The production of chemicals, petro 


, • The Cbeimcal Industry A Particularly 0^“^ 
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leum, energy, iron and steel, transportation equip- 
ment. and large and small household apphances are 
a few examples ^^^le^e manufactunng largely in- 
volves liquid and gases, or sohds in either solution 
or suspension, automation becomes important to 
temperature, moisture, density, and pressure regu 
to flow of matenals, and to time measure- 
ment of physical mixing and chemical reactions 
Inasmuch as the chemical mdusby largely involves 
working with such easily flowing matenals, sending 
them from one tank, vat, or reaction chamber to 
another via connecting channels-io other words, 
involves working wth apparatus more than with 
machinery-much of it has been successfully auto- 
mated (Fig 31 2) 

HISTORICAL BACKGROUND 

Prescienitfic chemical industry 
Given the broadest possible mterpretabon of the 
term chemteal industry we can trace it as far back 
in tune as man is known to have achicved-how- 
ever acadentaJly or unknowingly-some sort of 
chemical reacbon and to have made use of it This 
would take us back to 2500 s c . and probably ear- 
lier Several historians concerned with the world’s 
chemical industry begm their narratives at about 
this tune, labchag the 4,200 years, or more, that 
elapsed bebveen tlie dawn of the Bronze Age and 
Ihe daxvn of the Industnal Revolubon as the penod 
of prcscientific chemistry, and subsequent time, m 
volwng approximately three centuries, as the period 
of rcicnti^c ehcmwfry 

Scfenti^c chemical tnduslnj 
Unbl the eighteenth century, such chemical reac- 
hons as had been achieved were appreciably a 
result of accident, and knowledge about them, 
largely empmcal, was a subject of interest mainly 
to craftsmen and artisans rather than scientists 
Dunne the century and five decades that passed 
rfter the onset of the Industrial Revolubon, loom 
empirical methods were replaced in considerable 
degree by systemabc recognihon of mgredienl and 
procws-replaced, in other wTirds, by the predeces- 
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«s for recovcnng soda from eommoo salt Tlie 
English cUeinist and physicist John Dalton (1766- 
and the Swedish researcher Baron J ] Ber 
nlius (1779-1848) perfected the atomic theory 
*nd utiLzed equivalents and atomic weights of 
dements In making quantilabve chemical predtc- 
tions The German Baron Justus von Liebig (1803- 
1873) made remarkable adsances in producmg arti 
ficial fertilizers Tlie Swedish chemist and inventor 
Alfred Nobel (1833-1896) perfected the manufae- 
hrre of rutroglycenne and dynamite (and later «i 
dowed funds for excellence in physics, science 
chemistry medicine literature and sincere efforts 
to bring about world peace) The Enghsh chemist 
Sir William Henry Perkm (1838-1907) discovered 
aniline dyes. The Belgian industrial chemist Ernest 
Solvay (1833-1922) discovered a more cffiacnl 
process than Leblanc’s for producing soda These 
®re but a few names, tho list is long and growing 
tnorc or less m geometric progression as the number 
scientists and the reserve of knowledge inaease 
u significant that the products associated with 
Ihe names of “pure" researchers tend to outnumber 
ihose of “appljed" chemists most of whom have 
responsible for a single product only 

iluioncal Ocerview Tlie emergence of a scientific 
Chemical industry from its prescientiGc roots and its 
drtelopment during subsequent centuries have been 
described by one source os follows * 

Chemistry emerged as a science in its own n^t at 
wc close of the eighteenth eenCuiy and laid the /ctw 
dalion for the development in the nineteenth and 
*'^tieth centuries of the present chemical industries 
Long before chemistry was regarded as a distinct 
*amec, there were chemical industries in which mate- 
were converted into other substances These mdus 
inchifled die manufacture of soap and eandl» 
~® production of various paints and beverages the 
and paper industries Production of these oldest 
'^hra of «ha{ may be termed the prehirtone pmod 
the chemical industiy took place as one might sav 


. ‘T’* Chemical Indumy A Particularly Dvrumlc J^ 

, ’*^1 Brimch" flotierdomK-he Batik N V 14-lSM 
By permission of ihe publisher Spe^ng has 
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unconsciously— purely empmeaDy and without any sys- 
tematic application of the scientific methods of work 
which charactenze the chemical indusby of modem 
times In the old days chemistry was in fact, alchemy 
from which subsequently evolved what is now known 
as the saenre of cheuusby 

Looked at from the historical point of view, the 
development of the chemical mdustry and that of 
tniastnahzabon generally reacted upon each other The 
nse of the modem big mdustnes brought m its wake a 
very substantia] demand for certain chemical raw and 
other materials On the other hand the general expan 
SKMi of industry was very largely based on and pro- 
moted by the enormous growth of chemical science 
and Its pracbcal application in on ever mcreoshig nun 
ber of new fields 

The chief starting point of the modem chemical 
industry was the first big Industrial Revolution ushered 
in by birth of the textile industry For a long time 
the discovenes made in the field of cheoiistry were 
exclusive^ appbed to textiles (cleaning, bleaching dye- 
ing) The first product of the chemical industry as a 
branch of appLed snence was sulfiine acid It could be 
used m the treatment of textiles more particularly for 
the purpose of rubstanhally shortening the bleaching 
process It turned out to be an extensive basic product 
and It has remained up to ihe present time one of the 
most vital chemical prMucts 

The second most important basic product for the 
cberniral industry vvas soda which was also required 
for the texble industiy The process for the manufacture 
of soda from common salt evolved towards the end of 
the eiphteenih century 

The suOes of the nineteenth century saw the 
bepnning of the heavy chemical Industiy In course of 
tune ever larger quantities of sulfunc acid soda, caustic 
soda bydrochlonc acid nitric acid and superphosphate 
were manufactured 

The first blast furnaces and gasworks are traceable 
to the middle of the mnetmilh century These works 
need the coke derived from coal tar being a residuum 
The latter w-as the starting point for very important 
industrial branches Lke the manufacture of d}es and 
pharmaceutics 

The next stage of devciopinent was heralded by 
the pioduelton of cheap electric power which at the 
beginning of the twTntieth century rendered possible 
efrttrocbmistiy this in its turn fed to new manu 
factunng processw for cnuvtic snia and chlorine Elec- 
tiintv was also used for the production of carbide from 
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vrtjch vtm d«i>^ •crtjlene and a number of erther 
products induding caktum cjananude and acetic acid. 

In the jntCTwaj period, the dc\-ek^in«st of the 
chemical industn was marked by the nse of organic 
cheoujtiy, of plartic nwferult and of sjTilhetJc rubber. 
This new development tn the cbenucal mdustry made 
possible the manufacture of sjnthetic petrol from coal, 
as well as the spectacular progress registered tn the 
field of photograph)-. It was a period not only of hectic 
eiparinoQ but also of rrfned produrtioo, of improve- 
romt and roodeiruzatioo in the chemical mdustr). 

This evohitioEi made great strides after the Second 
World ^^'a^. the nse rf the petrochemical industry and 
the strflwig growth nude m the sphere of plastics 
partirulad) a itr actin g attention. 

GeneralK- speaking since tl» end of the war aery 
grcjt piv pe ss can also be recorded with respect to 
alread) existmg products This was reEected ui jm- 
prmed apparatos and nuaufactun-ng processes and m 
an ever greater variety of products. An OQtstandmg 
esauiple of this development may be found to the 
phamumitKa) oidustry ( vitamins, antibiobcs, hor- 
mones. and n on), as w^ as in the Geld of derrvv 
btes to combat plant diseases and of mitnents to 
promote the growth of plants. 

Modem Indostnal cheaustry started trt Cngtand. 
the csQDtiy where the Isdustrul Revohitioa took place 
and the tabde branch first assumed enormous propor- 
tions. En^and vthcre interest centered more opetsaDy 
oo heavy chemicals, which turned out bulk products, 
mamtaated its lead in the workTs chesuca} titdustn- op 
to the eghbes trf the nineteenth eentory. when it was 
outdistanced by Cermany whose dyestuffs for textiles 
and phaniucentica] industry made letnarkahle progress. 
The tnumphant advance of the German chemical m- 
dustiy was primarily based on the use of tar as a 
startnig point for the manufa rtur e of a large number 
of articJs In ISSO or thereabcob^ the coke factonee 
were not )et yieUing either tar or gas. both of which 
were burned m the coobig process and used to fuel 
the coke-ovens. Promment Cennan chexnisb chose tar 
for their e ap e nm ents and discovered its vutuanv mei- 
haustible porvibiLtia for the use of the manifold ct>m- 
posod&taccmUlams.Qlhescheszual&bevaiajMwecessasy 
tor the processing of tar, mauafacbiie cd tar drove 
Cennanv in the direction of the heavy chesnical mdiis- 
by. The incredibJ) large nmaber rf es p eraaents earned 
out in inmimerahle fields plaved a major role m die 
preponderant pasibon of Cbe German chemical mdos- 
trv. whiA position the latter was able to bold up to the 
First World iVar 


Dunng the latter, however, Germany lost its h&- 
gemony m tl« fickl of chemicals. This mdustry fapaDy 
advanced m America, whilst both England ai^ France 
witnessed a big revival of iluj branch. Being cut o3 
fraca German imports these ctiunfries w-cre eraopdkd 
to manufacture a large number of products which had 
so far been made virtual^ only m Germany. 

Between the two wars, the chemical industry m all 
the producing countries developed rapidly. The 1539- 
1515 war led to a tremendous eiparjsron of the chenuca] 
industry in the United States, as a result of which there 
oce vu te d a v ery impottant shift in regard to the coua- 
Ines* respective ttrength in wnrld industry This is nsort 
clearly iDustiated by the ciroumstance that the Am«i- 
cai> chemical industry now produces snore than the 
combined Aorucal mdustnes of western Europe- In ^ 
new *.id ettrpbanalh- important branA of the chcai- 
ical industry which sprang up after the Second M'edd 
"'ar, vit petrochemicals, the United States grasped 
the lead, a fact to which great ngruficanee may be 
attached cwwidenng the enormous pcssibil.bes m rtore 
for ths mdustry whicli, la reahty. is std] m its mfaocy. 

A capstDDe to tfus discussioa can weO take the 
form of rtiH anotlier quetatioo, b,v an observer wtii* 
ing some Ibirtv -five years ago * 

This Century wiD se^ changes that will dwarf those 
of the oioeteenth eentiay, as (hose of the nmefreoth 
dwarf those of the eighteenth. 

LOCATIONAL CONSIDERATIONS 

Labor and rair-mafprtdis costs 
Although the Census of Manufactures does not pro- 
vide suSaeut data for the entire chemical industry 
of the United States to make possible an evaluatnW 
by .Alderfer and Mich] entena (page 499' soax 
data are avaOabte on subproduct operattcais 1' e can 
conclude that the industry is meAinri' to lew-cost 
with respect to materials, and medium- to high-cost 
residing labor IVe have m^txo rw j that the ladus- 
hy «s appreciably automated, blue-collar etuplo)- 
meut consists in no small measure of watcteico 
who loot after either entire lactones or specific 
processes Much of the labor costs involve b|hly 

r ABortoa S fTFrOim a., Chmtstry end Cinidt-.w, 
E- P Dattoo 4 Co, lac. New Ycck. 1923. p 111 
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paid researchers and technicians who deselop and 
maintain the apparatus— emplo}ees who arc some- 
what more mobile than most labor and whose 
present day places of residence therefore need not 
be considered as a major factor in the location of 
plants 


Tendency for physical 
clustering of plants 

In givmg attention to the “WTiy?” of chemical plant 
location, we should not lose sight of the manifold 
and many sided nature of the induslrj, and of the 
associated difficulty of generalization Nevertheless, 
as we have noted, a tendency exists for physical 
clustenng of plants because of complementarity of 
product— 1 e , a tendency of one plant to use as a 
taw material the end product of another plant 
N^Tien this realization is coupled with the thoughts 
that each plant customarily produces several prod 
nets and that many such products are troublesome 
to transport for long distances, some insight is 
gained into the tendency for physical clustenng of 
plants’ 


Uegional marhets 

'Vithin limits allowed by the preceding paragraph, 
we Can best generalize the chemical industry as 
footloose-as oriented physically to none of the tra 
ditionally accepted forces of attraction Itaw 
nils tend to be few and rather easily obtainable 
and. except for some petrochemicals do not ap 
I»ar to attract industnal plants Many of tlie 

are automated, and little of the labor mwlved 
’I the actual output needs to be highly shilled Con 
siderable energy is consumed, but usually not in 
such brge or costly quanlihes per unit that plants 
f'lust be located at energy sources If there is any 


■riie WoylinsVys have shown that the 


-j •* iTO-n best ciistomer-that «t least - 

Stales three fourths of the products of the 
ehcmlcal process Industries me recycled t"!® P 
those industries See W S WovtiusVy and E S Woytmshy, 
FopuUtion and Production The Twentieth CroWsy 
P'J'ri Inc, New York 1953. p U80 Others report a ^ 
***1101 percentage, the difference being due to a 
hitcrprclation of the term chemical industries 


sm^ osemding attrachon, it xx-ould appear to be 
regional markets, coupled xvnfh excellent transpor- 
tabonal access to such markets * 

Importance of water availahiUty 
We have noted m Table 31 2 that water enters the 
most frequently into tlie produchon of 150 leading 
chemicals Chemical plants generally use large 
amounts of water-one in Ohio, for example, con- 
sumes well over 130 million gallons per dayl Some 
of this water can be taken directly from surface 
sources and utilized without further treatment 
Some however, must meet exact speciGcabons and 
must be treated very carefully Some, meeting 
specifications between these two extremes, need not 
be treated m precise detail but nonetheless reqiure 
some treatment Rivers streams, lakes, ponds, rainy 
wells (dug under these surface sources, so as to 
lap their water after it has filtered through the 
ground for an appreoable distance), and normal 
wells of varying depths are the sources of most 
water for chemical plants Generally those plants 
needing large amounts of water locate near a sur- 
face supply 


LEADING NATIONS 
OF PRODUCTION 

Since complete world wide data for the produchon 
of all chemicals are either not as yet forthcoming or 
not wholly reliable, we have indicated in Table 31 3 
and Fig 313 the world output of sulfuric acid 
only This one commodity is frequently used as 


• In « special study conducted by the tulhor regional 
market and txansportabonal access considerations were em 
phasized above all others by chemical pbnl managers uitei 
i^ed Thts conclusion is substantiated in the latest edition 
at Tfc* Chemical Industry Facts Book, which lists the fol 
lowme eonsiderahons m the order in which they are given 
here whife specifying that this docs not necessarily imply 
onJer of importance markets, raw materials, traiwportaUon 
gCTvkrs communication facilities, ubhties taxes regula^ 
bws and practices, compebtois, construction costs bbnr. 
bvine conditions, recreational facilities climate, police and 
protection, neighbors, and community pb^ng See 
The Cheimcal Indurtry Facts Book, I960-BI Manufactnr 
log Chemists’ Association, Washington, D Ck, 1959, p i7 
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sudi an indicator, because the intensity of its use 
in the deri«tioa of other chemical products is 
exceeded only by that of water, air. *«I coal-« 
exceeded, in other words, only by matenals which 
are so freely available that data concerning their 
use arc not tabulated on a world-wide basis or 
materials wliidi are used mainly for fuel. 

As represented bv sulfuric add. the worUs 
chemical industries have (1) in<Teased_m out|mt 
bv over 15 tones between 1937 and 195S. (2) ti»- 
cJeased in reported number of producing a^tn« 
from 32 to 45 in that same tone span. (3) changed 


«miewlut with respect to the importance d ti^ 
leading prodocm, with the United States and t^ 
Sm-iet Union gaming at the relatis-e 
Europe and Japan. The largest gams has-e ^ 
remstertd in the United States. whiA rme ^ 
suppl)-ing 29 per cent of all the worlds su.^ 
acid in 1937 to furmshmg 33 per cent m iw'- 
Growth in the Sosiet Union has been about 
half as fast. Both leading European nahons a» 
lapan ha« deelmed rcUbs-el)-. although O ^ 
case the decline has been s«y smaD- Nations ou^ 
than the leaden are suppljmg a 


nilfiine aad that 


TABLE 91 J 

■ IVorU end naliof*d output of fuJ/ime cewf fm 
millions of metric ions and per cetiij 


Area 

i&sr 

mi 

World 

163* 

4tSt 

United States 

29 

35 

Soviet Union 



j»p«n 



Comanv 



West Germany 


* 

EastGennany 


— 

United 'KBSdom 


* 

Itahf 



France 

• 

■* 

Rest of Europe 


73« 

Rest of the world 


9T 


reported m JSiS). . « . 

t^toanlnn ( pha 8 wtiA did od lepcrt «a 19SSbd 
reported ti IKIi- 


Cdcnhled from data m SUMiccl 
1958 United Nitcea. New Teal. PP- 

»ad SWnftc*r rnrboci, Unfied Nataio*. New 

Toft. 1S59, pp. 221-122. 


than It was twenty jears ago 

neL'nitedSfofrt 

Crotrth and Fretent Sise. The chemical 
Is ooe of the most rapidly growing aetmbes n 
oabon-^panlleled only by electionies UberW 
nabon's populabon increased nearly ene-fouito to- 
tween 1947 and 1959 and its total industrial 
boa rose appronmatelj 40 per cent, the output 
diemicals and alLed producte grew bv 90 per cen 
and of aflied chemicals alone bv about 110 per cen 
of respeebve 1947 levels In 1955. the chemical 
industry ranked fourth in the nabon when cc^ 
pared as to value of total assets, and fifth w 
viewed as to total sales (Table 31 4) 

Fresenf Cu i iip w l u m. The Umted States is 
celled as tn vanetj as well as i-olume of 
produced materials. It accounts for a share of afcnOSt 
every chemical manufactured on the world scene, 
n* total number of end products ranges fn® 
10,000 to 20.000, depending upon the degree ot 
nudity with which certain t)pes of chemicals are 
defined. r 

One of the most rapidlv growing 
the industry is the petrochemical branch, wbico 
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' Bank of the chemical industry among manu/artiwiiig industries of the United Stales (tn btUhns 
of doUars) 


In terms of total assets as of Dec 31, 1958 


Tn terms of total soles for the year J958 


$351 


Petroleum rcfimng and related fndiislnes 
1 Pnmary metal industries 
Transportabon equipment 
Cbemicals and allied products 
Food and kmdred pri^ucts 
Machinery other than electrical 
[ Electrical machinery, equipmoit, 
and supphes 

V Fabricated metal products other than 
^ machinery 
Paper and allied products 
' Textile mill products 
Stone, clay, and glass 
Rubber and miscellaneous plasbc products 
Pnntmg and publuhmg except newspapers 

Lumber and wood products except furniture 4,- 

Apparel and other finubed products 3 

Instruments and related products ^ 

Tobacco manufactures 
Miscellaneous manufacturing and ordnance 
Furniture and fixtures , ^ 

Leather and leather products 


23d 

21,5 

208 

19,2 

150 

100 


43 


Food and kindred products 
Transportation equipment 
Petroleum refining and related industnes 
Pnmaiy metal industries 
Chemicals and allied products 
Kfadunery other than electrical 
Electrical machmery, equipment, 
and supplies 

Fabncaled metal products other than 
macbineiy 

Teiblc mill products 
Paper and allied products 
Apparel and other finished products 
Stone, cby. and glass 
Rubber and miscellaneous plasbc products 
Pnnbng and pobLshing except ne^aperi 7 A 

Lumber and wood products except furniture 5 5 

Tobacco manufactures i 3 

Miseollanmis manufartunng and ordnance 4 6 

Iftstniments and related products 4,3 

Furniture and fixtures 3 7 

Leather and leather products 


24.2 
23 7 
23iJ 

23.2 

15 9 
12 0 
10 7 
98 
70 
7S 


SoracE The Chemical tnJuitry Facts 
1659, p 15 The above classificabOM are at the two- git 


Boole, I980-41. Manofactu;logChetI.lstJ■As.'Ioe^abon,^\athinpon DC, 


essentially did not exist before the last world 'var 
but now accounts for about one-fourth of the na 
lion's chemical output Involving organic chemicab 
t»rgely traceable to natural gas, petroleum and 
industrial gases, this group turns out a wde vanety 
of end products 


of the industry to places of heavy populabon and 
other manufacturing This could be an onentabon 
to markets-but it ako could be an onentabon to 

TABLE 3 1 5 

nehrfice afse of chemical pfonti in the United 
Slates, 195B 


Plant Sisc Although there are more than 12,500 
chemical plants in the United States, the compara 
hvely small number of larger units dominate tbe 
industry, as is indicated in Table 31 5 

Dwtrifcnfion The geographical distribution and 
O'ltput of some plants in the United States are 
mdicated in Table 31 6 and Figs 31 4 and 3i » 
'Pbe table refers to a vanety of chemicals and allii^ 
products, and the maps refer only to sulfunc aod 
The table indicates a rather pronounced onentabon 


Percmlage rereentage of 

Ntmher of gji pjjnfs all employees 

employees per plant represented represented 



&14 

63 

»(L99 employees 

25 1 


109-249 «nplo>ees 



0S(M99 employees 



500ormoreerap!ovces 


505 


\U«mfarturing CHmists Association. \\*.«Wnj?on UU, 

ISS9 p. 43- 
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Fljiif? 31.4 Diilnbulion of 
$ulfurie eeid phnU in the 
United Steffi. The procfM is 
tesniatilOfn^ed, so most plants 
need hire only a fete tt-orkers 
There is no pronounced 
concentration of plants in 
any section of the country 


raw materiils, beaiuje naeli of the climioJ lodoi. 
try Inrolves intermediate and late stages of procras- 
tag and Itenen is dependent upon other manofac- 
tiME plants for raw materials. Tile suggmt 
that soLiic aeld plants predominate slightly In Ae 
South. One reason for this is the ready availabihly 
there of natiie sulfur (Chapter !S). llowesm. this 
industry also Is located not far fmrn its raarVeK. It 
ivould appear that the chemical industry of the 
United States is oriented mainly to both raw mate- 
rtals and markets. 



iVetc Conrinirtion However, the pattern of new 
construction is not similar to that of airreot p ^ 
distribution (Fig 310) Over 61 per cent of tM 
new plants, measured by value, are being hui 
tlie South (including Texas. Oklahoma, Maryland, 
and Delaware), and only 23 per cent in the main 
part of the manufacturing belt Some 36 
involve only Texas, Louisiana, Arkansas, and OLB- 
boma A major explanation for this , ,t. 

focus of interest is associated with the growth ot 
petrochemical industry, in w hich manv plant own 
prefer to build near the source of the raw ma e* 
nals With respect to most petrochemicals, ho«e'^’ 
there is no logicaDy demonstrated supenonty “ 
locating plant sites near the raw materials, 
there is reason to bebeve that the current emp a*** 
upon the South will not continue— certainlv not a 

its present intensity. 

The Soviet Union 

Increasing the output of chemicals has been a major 
objective of the various plans of the Soviet Uniom 
The degree to which this objective has been re 
ized IS suggested in Table 31 3 despite the dam- 
ages of the Second World War, the country is now 
second in the world among individual producing 
nations of sulfunc acid, although accounting n 
less than one-lhird of the output of tlie km 
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Stales The latest plan, the Seven Year Plan cning 
in 1965, envisions a doubling in output of ammonia, 
caustic soda, soda ash, and sulfuric acid over the 
195S figure Other aspects of tlie chemical induiUy 
also are receiving attention in this plan which 
places an unprecedented measure of emphasis upon 
the industry The chemical plants are scattered 
rather widely tliroughout the effective territory of 
the Soviet Union, with small concentrations in the 
Ulxaine and the Urals industrial regions 

Europe 

Once predominant m the chemical industry. Europe 
is erpenencing a slow but sure decline in lliat pre 
dominance Among single nations, only the United 
Kingdom produces about as high a percentage of 
tlie w orld output of sulfuric acid as it id in 1937, all 
others have not kept pace wiUi the world growth 
rate Lesser as well as major producing nations 
la a poorer relative position than in 1937 in tliat 
year, some ten lesser European producers ac> 
counted for 13 per cent of the \votIds supply of 
sulfunc acid, whereas by 1958 some fifteen lesser 
producers supplied 13 per cent of the worlds out 
put (Table 31U). 

Despite its loss m relative position, howevCT, 
Europe u still a major producer, responsible for 
over one third of the world’s annual yield of sut 
func aad and excelled only by the United Stales 

Japan 

Lacking a mulbpliaty of raw materials, Japan 
hirned early to the chemical industry to supp y 
•oany of them and by 1937 was producing 12 pw 
Cfot of the world’s annual yield of sulfuric aad 
Today, despite defeat in the Second World War 
the nation produces 9 per cent of all sulfunc aa 
-m other words, almost has kept pace with a world 
gfowth rate dominated by the burgeoning chemical 
industry in the United Slates, which did not teel 
the physical pangs of the last war 

Other producing nations 
production of chemicals is restricted 
««cly to technically advanced nations disrossea 
above Besides this group, only Canada stands out 


TABLE 316 _ _ ^ , 

a" PHwIiirtioM of chemicals and allied products in 
luentif-Soe fending stales 


New Jersey 51,-(08,162 83 651 

' New Y«k 1,054,441 68,201 

I Texas 1,044.832 39,587 

lUmois 827,724 52,370 

. Pamsylvaiila 714.434 46,666 

Ohio 693.853 49.109 

Michigan 610,518 40.614 

Cahforma 564,837 36.292 

Tennessee 546,458 42.149 

Indiana 482,987 24.792 

Vifguua 444,831 33,624 

We^Virgmia 426 248 ^.491 

South Carolina (1950) 537,490 14552 

'Louisiana 300,281 16.915 

‘ Mi^ouri 283.915 19.151 

‘Kentucky 200 360 10,331 

hSLetts 194 451 165M 

Ftonda 188 803 13.631 

Maryland 185,545 13,3^ 

Connecticut 157,718 

Nordi Catobna 138,914 11,560 

Washington 137,017 

Minnesota 119.826 6,329 

Georgia 117,494 11,169 

108,711 7.42Q_ 

(OVBCE The CJiemical Industry Factt Book, 1960-61, 
Manufacturing CSietntstx' Assodalitm. Washingloo DC. 
1959 p SO 


as a dynamic producer, and Canada’s output, 
amounting to about 2 per cent of that for the world. 
IS so dosely ted to United SUtes produeton in 
terms of both physical location and capital invest 
ment that it almost can be considered as an ad 
junct to that produeton 


CENTRALIZATION OF AUTHORITY 
Almost since its incepton, the world’s chemical 
industry has been tghtly orgamzed In the Com- 
bloc, of course, tlie industry is but one more 
stoteKJwncd enterprise In the non Communist 
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-Lightweight clothing treated to protect the wearer 
against cold, heat and toxic agents 
-Farming in over populated land poor regions on 
beds of crushed stone, water and chemicals 
—Chemicals to control heredity and animal be- 
havior 

-Chemicals to remove or prevent many physical 
disorden comraon in infancy and old age 
—The addition of chemicals to soils to make them 
waterproof and strong enough to serve many 
types of transportation 

-Production of electnaty in fuel or thermoelectric 
cells, which require chemical components 
—Food harvested from the ocean 
—A neutral white photosensitive pigment paint for 
automobiles which can be tinted to desired colors 
by exposure to electromagnetic radiation 
—Homes bghted, heated or cooled by special plastic 
panels 

-Precise duplication of hand-carved stone work 
vnlh Vinyl plastisols 

— Appbcation of electrically conductive plastics to 
tnany special uses 

-An automobile with no engine, power would 
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come from a small cylmder on each wheel hold- 
ing oxygen and hydrogen gases 
—New pain killing drugs that are many tunes more 
power^ than morphine, but are nonhabit form 
mg 

—Plastic coatings for moving parts of machinery, a 
plasbc so slick the parts never need be oiled or 
greased. 

— Plasbc domes to place over entire houses and 
yards for year round climate control 
—A wnbng pen in which atmospheric nitrogen is 
combined with a solid chemical compound to 
produce a writing fluid 

—Transistor radios run by solar power, pocket 
radioe about the size of a watch 
—Cordless electric clocks that will have no moving 
parts, yet be accurate to the spLt second Clocks 
will use an elcctromc circuit based on bny 
transiston and immatunzed batteries 
This list contauis relatively few of the develop 
ments that may be introduced to the Ammean scene 
In tbe near future These and products like them should 
keep the nation’s chanical plants working near capacity 
at least for several years to come 
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•na PCIP ».T> Fipn. Mcsm u or i!.-inra to tooNOinc 
msoos- 1» lie E« pU». nos of^rr 
rn^ld-s loioB. .od it llm ttpiomts oaorfaarag 

„pm (omt.prodn«s indudras rutn duo "PO" »™”S- “ ““ 5“ ^ „ 
uST disooaed to Oupter 39. or upon qom-svMlrtic 
OIO Ihe prodocfc dliOOSTod to Chaptot 31. Setood. it toiphis ^ 
two of diemicals to foreitdoni-Bd tow roatenaU to sotm of Jb 
and bm* ia dosoly related to the chetoical todustra-. More 
is a dieiiacal-ptocess mdartrv in that some djcnacaU aie i»e««a 
cf Its p px wnng operations, bnt Usese ebemicals are not baK ^ 

Tbiid, it provides a basis for fuJti» disenssion of tediiucaDy aH> 

imderdes-eloped eamomies. as srcll as of tbe oon-Comranmst and 
tBonist realms of infioeace. 


PROCESS 

Basic insreatentt 

Xeaily all paper ames from crDuZose, fcnmd m the ceD walls of tte 
portions of a wide s-anetj- of plant Lfe CeDulose is available m 
su^ wheat, bamboo, and man)* other botanical forms, rod j 

wmd. wluidi is the prnnarj- coimneraal source. It comprises 
froro M to 56 per cent of tbe weight of growing timber 
almost nrvanably with lignm, an u nperfccth- understood combro^ ^ 
whid bmd the cellulose fibers together, and widi pen. 
complex combniaboa of carbohs-dratEs. Both hgnm and pentosan are 
tiaHv removed m tbe makuig of hi^i-qnaLtj- papers. 


Pulp and paper meskin$ 

In its sire pb^tt sense, the mating of paper fnsn pulpwood tns-oh es 
the Eben from their sources and mlertwiniDg them roto 

sheets which, when dried, become paper Eitractian of the cellii*»^ ^ 
die wood is kDcrwn as pulping, and many mills spe cialis e oolr in this aspd- 
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of manufacture Beating the fibers so that they arc 
more flexible and aggregately form a continuous 
sheet refirang them and bonding them into speaGc 
thiclcnesses and processing them further into differ 
ent grades— all these are papermakmg operations 
It IS not uncommon for pulp making and paper 
making to take place under the same roof however 
it also IS not uncommon for each operahon to exist 
independently An important consideration I ere is 
the utilizahon of waste paper In the United States 
nearly one third of all newly processed paper and 
paper products c«mes from waste paper and 
remainder is supplied from pulpwood sources The 
ttaste paper is made into lower grades of paper 


Pulping proceascM 

Ifee/ionicol Certainly the simplest of the pulping 
processes is that of mechanical pulping or grind 
mg Tlie puipwood u ground to small fragments 
usually by plaang it against a turning grindstone 
The cellulose fibers together wth the hgnm and 
pentosan are tlen beaten together in 
tnaking operaton to form newsprint and other 
'l»cap paper The actual cellulose content of 
print IS scarcely higher than that of the wood from 
'*luch It came Newsprint is bulky loiv in tensie 
strength and yellows quickly witli the passing o 
time but it fills an obvious need 


Chemical Three chemical processes are 
rccogmzed-the stiifite the sulfate and ^ soda 
The fint two are used most commonly All involve 
Ifie chemical “cooking" of wood which has ^ 
ground into chips the major objective being me 
remo>al of hgmn and pentosan The sulfite 
'ah eh IS an acid reaction is particularly e ve 
upon spruce and most otlier softwoods exc^t p««" 
file resins of which are not removable by this pnM> 
«ss The sulfate and soda processes are alkaline i 
rcaeUon the difference bchveen them being ap^ 
ciably a matter of the amount of sulfur presen 
cooking solution They can ublize pme as w 

oil er softw oods Besides high quality pap^s 
dilate process is particularly important tor w 
production of kraft (usually brow-n) wrapping pa 


per most of which in the United States comes 
from the p Ip of tlie southern pme 

Pulp protluccd chemically is of a much higher 
cellulose content than meclianically produced pulp 
and consequently forms papers that are smoother 
stronger and more durable However its unit for 
unit yield compared to input is much less than tliat 
of the mechanical pulp which largely consists of 
ground up pulpivood In contrast, less than one half 
the weight of the initial pulpxvood is retained in 
chemical pulp 

After removal from the pulping machines the 
chemically produced pulp may or may not be chem 
ically bleaclmd depending upon its ultimate use 
Subsequently it is forw arded to the papermaking 
machincry-either in the same building or many 
miles away 

Semichemicfll As its name implies semichcmical 
pulping involves the partial treatment of pulp vood 
uliUziDg any of tlie three chemical processes and 
subsequent mechanical processing The resultant 
pulp IS intermediate behvecn chemical and meehan 
leal pulp in quality and higher in unit for unit yield 
tlian chemical pi Ip but lower than mechanical 
pulp It IS used chiefly for the making of cardboard 

and wrapping paper , . . 

Allliougb used on both softwoods and hard 
xvoods these processes haxe been developed espe 
aally for the former which are consumed more 
actively by the pulp and paper industry For hard 
woods the soda process is commonly used mainly 
to produce a semichemical pulp 


Papermaking processes 
Beating and Refining Tlie beating operation in 
volvcs the mechanical rolling of pulp under water 
so tliat the cellulose fibers break up and intermesh 
still further than when tliey were m pulp Dyes 
chalk fibers and other substances designed for spe- 
oaltnirposes also may be added dunng beating The 
OTodoct IS then refined, so that density of the slushy 
material becomes more even and the fiber len^lu 
more or less uniform In tins condition the slush 
passes to the next stage of manufacture 
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Papermaking. The slush then enters the paper- 
malang machines, where it is poured evenly over a 
senes of continuously moving belts, pressed, dned. 
sized, sometimes calendered, and finally rolled into 
huge cylinders for shipment. Calendenng involves 
the passing of the paper over huge rollers with 
glossy surfaces so that it becomes “slick"— a condw 
hon highly desired by the so-called slick magazines. 
An even higher gloss can be obtained if a coat of 
fine clay is added to the paper before calendering. 

Types of wood vlilized 

Most pulp mills prefer softwoods other than resin- 
ous pines However, these are in increasingly short 
supply in some nations of high consumption— nota- 
bly die United Slates— so that pine and the various 
hardwoods ate being used inaeasingly. 

HISTORICAL BACKGROUND 

Prcmeehnni'cal papermahing 
Making paper from plant fiber is a very old art-al 
least 2,000 years old. It may well have been a 
Chinese discovery, aod knowledge of it may have 
filtered slowly from Cliina to the Middle East, to 
southern Europe, to northern Europe, and finally to 
European colonial empires. Not until the fifteenth 
century, however, did paper exceed vellum (animal 
skin, especially lambskin) as a writing material 
Cheap as well as quality paper soon came to be 
known and, by the time of European cdiomMbon, 
papermaking had been thorougldy integrated into 
European culture, so that it was soon carried over- 
seas by the colonists. The first paper mill m the 
United States, for example, was constructed in 
Germantoivn, Pennsylvania, m 1690. 

The coming of the machine 
Prior to the beginning of die nineteenth century, 
papermaking was appreciahfy a hand operation, de- 
pendent upon rags for fibers However, the inven- 
hon of papermaking machinery in 1799 resulted m 
a demand for new sources of fiber, and wrood was 
one of die first to be given serious consideration 
By 1850, the early imprints of today's pulp and 


paper industry had made their appearances, and 
subsequent developments have involved technolo^- 
cal Improvement and expansion of capital equip- 
ment. Modem machinery can produce paper in 
continuous sheets at the rate of over 20 miles per 
hour. 

LOCATIONAL CONSIDERATIONS 

Ilelalipc costs of labor 
and raw matertaU 

By Alderfer and Michl criteria as apphed to the 
United States only, the making of pulp involves 
intermediate levels of both raw-matenals costs and 
labor costs, whereas the making of paper invohes 
high raw-maienals costs and intermediate labor 
cost*, (page 499). In either industry, raw-materials 
costs are key consideYaCions in plant location. 

Tulp mills 

The pulp mills, which report raw*-rnatenals costs of 
only intermediate levels with respect to the national 
average for all manufacturing, nevertheless locate 
with a careful eye toward raw materials, the 
world's stands of umber The pulpwood usually is 
cut to standard lengths of 6 to 8 het at or near the 
spot of initial tree felling In many situahons, the 
felling occurs m suffiaent proximity to waterways 
or seacoasts for the wood to be floated doivnstream 
or rafted along the coast to the pulp ffnll. The 
pulp miB, on the one hand, is located as dose as 
possible to the paper mills and ultimate consumioS 
markets and, on the other hand, is located as h- 
votably as possible with respect to the most inex- 
pensive means of receiving the pulpwood— usually 
water transportation The problem, then, is to find 
a site which has access both to the more remote 
outreaches where forests tend to occur, and to re- 
gional markets This is becoming increasingly diffi* 
cult m countries which rely predominantly upoit 
exploitation of natural resen'es, because the sites or 
tree felling necessarily shift outward and away fro^ 
markets as the nearby stands become depict^ 
Countries which mamtain a careful program ol 
cul-and-growth balance, however, frequently have 
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important producing areas not far from densely set 
tied areas and since such a program mvolves sta 
blity and an assured annual harvest of trees the 
locational relationship behseen source and marlet 
ftccomes more or less permanent 


in amount but within rather closely specified stand 
ards in composition Continuous availability is also 
important and sites where freezing can hidt water 
flow or where drought is sufficiently frequent to 
diminisli it are generally avoided 


Paper mtlls 

Paper mills which are more than twice as numerous 
in the United States as pulp mills are found pre 
vailmgly m and near heavily populated areas which 
ptonde marlets labor Inespensivepower (because 
of cheaper bulk rates serving many households and 
factones) and about one third of all raw matenals 
In the form of waste paper 

Pulp-and paper mills 

Pot combined pulp and paper mills sites are pre 
f*rred which on the one hand can receive pulp 
Wod at minimum transportation costs and on the 
wier are near clusters of population and oilier 
manufacturing Not infrequently they are on the 
“‘ter margins of densely settled areas but they 
be located Lke the pulp mills with favorable 
Kference to forests or they may be located like 
Ihe paper mills in good position with respect to 
msrket, labor etc 

Importance of water 

''ater as an agent in manufacture is vital to both 
Pylp and paper making and sites m localities are 
accordingly Water must be not only ample 

FUure 32 1 ProdutM 
^ end 


LEADING NATIONS 

Tlie pnmaiy produang nations of both pulp and 
paper are indicated in Fig 32 1 The famihar pat 
tern of dominance by technically advanced nations 
Is in evidence once again However the dominance 
in this case narrows essentially to two nations— the 
United Stales and Canada which in 195S were 
jointly responsible for at least one half of the output 
of both pulp and paper Such a dominance refiects 
not only the much larger amount of )ournal and 
neivspaper material available to residents of these 
two countries than to residents of other tecfinically 
advanced nations and all underdeveloped nations 
but also the increasing tendency on the part of both 
nations to substitute paperboard for wood etc m 
packaging Newsprint, paperboard, wrapping pa 
per and tissue are the pnmary products which are 
consumed on a much grander scale m the Umted 
States and Canada than elsewhere With respect to 
the finer papers the imbalance Is somewhat re 
dressed in that other teclmically advanced nations 
consume what might be labeled their “fair share “ 
Canada it will be noted, predominates in the out 
put of newspnnt and the United States m paper 
other than newspnnt 

of setftted tt/pes of pulp end paper The United States 
Canada are oulstandmg and Western Europe (s «gnl;5cant 
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TABLE 32.1 

Prr cajnia conawnpticn of paper and paper>^ 
board for teUcted nationa 


Setion 

Pevndi eonrumed 
per person 

United States* 

338 4 

Canada* 

2503 

Sweden* 

1932 

Xorwa}'* 

1S30 

United Kingdom* 

181.1 

Australia* 

141.5 

Bdghiia* 

1013 

Japan’ 

414 

Mesico 

203 

Hsogai}- 

333 

Fencer Belgian O»go 

14 

Ethu^na 

03 


* VsaC; \xAaxaSy kdvaam^ 

toctaxt The SaOiMr of Taper. /S57, -toencao Pulp 

«a3 Faf«r Acsrxutira. S'cv Tock. 1337. p. U. 


The Vniied Stale* 

Consumption. *n>e predommaat position of tbe 
United St2tH in p«r capita consumptioQ of paper 
and paperboard u suggested in Table 32.1. Tbat 
consuioptioa has appnumutel)' qnadropled since 
1920, a^ duiiog the same tune the nation's total 
populatioQ has grown b)- oner 70 per cent of the 
1920 figure This has meant a s'oraaous increase in 
demesne demand for paper and paperboard. Tbe 
most marked iooease has been for paperboard, 
used for packaging mdmdnal items, for sIzippiDg 
cartons, and for numerons other purposes. Tbe em- 
phasis upon seinjpiepared padcaged foods ^a< been 
a boon for the papaboard mdustrv. for no cheaper 
and more eScienl sin^e-cse containeis esist than 
those made of paperboard. S »nb containers have 
also replaced to a considerable de^ee tbe metal 
and glass containers for bquids. For cartons, paper- 
board IS h^ter, HBjre attiactne, and in diverse 
odier wajT preferable to wood, and its me for Um 
purpose » using Paperboard is also growing m 
demand for budding cons&nction, parbcularlY la 
eombmation with gspsum and materials for 

inienor walls and partitions. .AD in aH paperboard 


alone accounts for over 45 per cent of tie totd 
amount of paper and paperboard prodocts con- 
sumed in the United States. KewTpnnt ranks sec- 
ond, being responsible for about 20 per cent cf all 
coosumpboiL Books and printing paper other than 
newTpnct utilize 12 per cent, coarse paper U per 
cent Ussue paper 5 per cent, fine paper 4 per cent, 
and miscelliieous papers the remainder. Tbe coon- 
tiy finds it necessaij’ to be a net importer cf 
pulp and paper. N'et pulp imports amount to sp- 
proinnately S per cent of total consumption, ssd 
oel paper imports, consisting almost entirefy cf 
newspnnl, amount to appronmately 15 per cent of 
total consumpbem. 

Pfodudion. Tbe Census of Manufactures for 
lists 532 pulp miDs and 6S0 paper, paperboard, and 
bmldmj-papet-and-board culls in the United Sutss- 
Although separated for purposes of dassiSest^ 
man}' pulp and paper mills actuaDy are corohined 
-As b indicated m Fig 32.L lJ» United Stats leads 
tbe world m cbemicaDy produced wood polp 
m paper other than newsprint. 0>‘er ooe-half cf if* 
country’s wood-pulp produebon invoh B the sidhtt 
p i ' ocess . and nearly one-fifth the snlSte process. Tbe 
former, it wiD be rrsnembered, is paiticulaify' io* 
portant m the pToduebon of kraft paper and pap®' 
board. In other words, die heanest emphasis in the 
oaboa’s pulp and paper produebon is upon coarse 
paper paperbovd, particularb' the latter— a 
kigical response to demand condihons 

Tbe ^ustrv's labor force of some SSO^CO 
places it sbghtlv below the median les'el la a rank- 
ing two-digit detail mdustnes as dassiSed by die 
U3 Bureau of the Budget. 

Ceographic Distribution of Production ood-po^ 
production m the United States is yen usevenh 
distributed Tbe Semtben states now command de 
boa's share of tbe outpt and offer promise of b^ 
cmnmg even more nnportant ( Figs 32J and 3:-3J- 
Oicr one-half of tbe nation's output now cocw 
boat the Southern states, which have more th“ 
doubled their produebon since the end of the lad 
world war Indeed, die postwar growth of the 
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Figure 32 2 Dieirifcuiion of 
pulp mtK* in Ifcc l/nilerf 
Slaie* There are more mall 


plantt t^on Jarge one* m 
New England the Middle 
Atlantic, and Croat Lehes 
states, bill more large than 
small plants In the South 
Wlvj? 



“dustry has been largely in the Southern states 
»od m the Far West, which ranVs a poor 
secbonal output Tlie Industry has grown also in the 
wimtiy’! Northeast and North Central sections but 
>t a rate beneath that for the nation as a wtioJe 
In paper and paperboard production too. 

South recently has come into a position of 
taportance, although its output is as yet far e m 
die production of the Northeastern and Nortii Lcn 
bal sections, where waste paper is so importan « 
a raw material (Figs 324 and 32^) Th® 8''^ 
rale m the Far West's paper industry "»* **'' 
markedly above that for the entire nation, but « 
still lags substantially behind tlie remainder o 
“'■ntiy ,n total output However current grtnvtn 

rates concerning both the piJp and tlie paper i ^ 
ffos of the nation indicate an emergence ot tw 
South and of the West to the comparative cusaa 
’dotage of the manufacturing bell and its adjacenr 
oovintrysides to the north 

Canada 

Althnogh Canada’s relatively high per “P'“ 
sumption of pulp and paperboard places * 
tategory generally like that of tlie United S . 
die country's pulp and paper industry has a sign 


cance in its economy that is wholly different from 
that of the United Stales Whereas domestic pro 
ducuon in tlw United States has not kept pace with 
consompliofi Canada's pulp and paper output is 
considerably in excess of domesbc demand, and the 
nation « a net exporter Furthermore, the value of 
Its shipments to other lands, currently amounting 
to over onc-fiftb of the country's total export Kve 
nue IS exceeded by no otlier commodity In addi 


rtgwre 32 3 Volue of shipments from pulp mills 
m the United Slates Southern and southeastern 
states lead 






Thu popff b (’< Great Smohy ^rourttainj, near Canlan tn North CaroLna. 
Why if it located here^ (Standard Od Compmif of Sew lersey) 


bon, far from being of onl^'iotetmediate noportance 
when compared uith other industnes, as fs tbe 
Untied States, in Canada tbe polp and paper tndus- 
try is the Dational leader, whether measured by 
of finished p nsdcfcC saJne added br manufac- 
ture, Of labor force 

Type of Product. As is indicated in Fig, 32.1, 
Canada is outstanding on the world scene lO the 
producbon of mechanical pulp and newsprint. Most 


of the pulp is made mto newsprint by Canadian 
Bans, but almost fis-e-suths of tbe newsprint then 
is e^rted to the United States Two-thirds of the 
mnaiioder goes to other foreign nabons, and one- 
t&ird is retained for domesfie use Of tise total p*dp 
producbon. less than one-half is cbemicallv pro- 
duced, and about one-haU of this is exported— 
Urgel) to tbe United States— before further process 
mg The mdustry thus depends heavJy upon mar- 
kets m the Umted States 
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Figure 32 4 DuerifcuJKm of 
paper and paperboard miib 
in the Vrtited StaUi Some 
ere ai sites of pulp mills 
(Fig 32 2) Howeoer this 
industry is much more market 
oriented than the pulp 
industry Why? 



Geograplueal Dirtnfcuiion of the Industry 
country's 128 pulp and paper mills 58 are in <^e 
bee province 41m Ontario 12 m British Colum^ 
13 m New Brunswick Novu Scoda, and Neivfound 
land and 4 in the Frame Provinces Canadas lead 
ing producing section is thus both a mirror 
and a continuation in terms of location 0 o 
produciogsection m the Northeastern United States 
(Or we might say that the reverse is true depend 
mg upon the vieivpoint ) However the Canadian 
secdon Js fortunate in that it does not have 
pete domestically with a section characten^ by 
mild climates and quickly grmvmg trees sue* as is 
the case in the Southern stales of the United Stales 
and Its predominance probably will continue mto 
at least the tomediately foreseeable future To tte 
Far \Vest produchon m Bndsh Columbia is l^e 
that m the Far Western United States ence^ that 
Canadian local markets are much smaller and pros 
pects for rapid growth not so bnghl 


Close Liaison with the United Stales Over 80 per 
cent of the tonnage of Canadian pulp an papet 
exports go<j to the United States Furtliermoie 
United States capital lias been invested ® 
Canadian pulp and paper enterprises (*i p* 
not so heavily as m petroleum recovery certain 


mining underUbngs and certain chemical indus 
tnes) Inasmuch as the pulp and paper industry is 
Canadas largest, and as pulp and paper account 
for the greatest export revenues the dependence 
upon the United States by that sector of Canadas 
economy is self evident 

Figure 32 S Volue of thipmenU from paper and 
™jj)rTl>oord miKi The South and Far West are 
expanding but as yet they are far behind the 
manufacturing belt One important reason is that 
waste paper is on important raw material for this 
industry end it is available in grenfert quantities 
leitiiin the manufacturing belt 
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A tt^tr of a putp-and-pcper 
miff et Three Bjzm, Quebec 
Procinco, Canada. 

The ptdptrood, cut to teogth, 
U ttored first in the trafsr, 
then ia pdes beside the ptorf 
The lar^e amount of trofe*’ 
needed m procesesng u 
readily aredahte (Photo- 
graphic Surteyt, Ltd ) 


Production eUetehare 

Europe, tbe Scniet Union, and Japan are tbe lead- 
ing producers of pulp and paper outside tbe United 
States and The first accounts for about otte- 

fourtb of all mechanical pulp, chemical pulp, and 
newsprint, and about one-third of aS paper other 
than newsprint. No single country can be classed 
with the United States as a major produces, ^’est 
Cermanv, for example, although ranldng iminedi- 
aCely behind the United States in the output of 
paper other than newspnnt. produces less than ooe- 
£f& ol the output cf tbe United States. Conannaist 
nations as yet are minor producers of pulp and 
paper, especially the more costly chemical pnlps 
and high-grade papers. 

Seseral northern European nabons— Sweden. 
Finland, and Norwaj —are ooteworthv manufactur- 
ers of pulp and paper, especially of pulp This 
activity IS based upon the presence there of con- 
siderably large amounts of forest lands 

Ifow ev er, the small per capita consumpbon and 


production m all European coustnes m comparison 
with the United States and Canada u a reflection of 
the lesser reliance in Europe upon pad^aged goods 
and upon numerous and large newspapers and pop- 
ular Journals, all replete adi'erbsements 

There b also a small production of pulp and 
paper in technically adi-anced nabons other than 
those discussed above, and m tbe world’s techni- 
cally underdes eloped lands Australia, Argenbaa, 
Bra^ the Union of South Africa, and India are 
among the leaders. 

INTERNATIONAL TRADE 

About one-sistb of aD wood pulp enters mto inter- 
national trade before being processed into pap^t 
This mosement is largeU from Canada to the 
United States, and from Sweden, Finland, and Nor 
wav to Europe and the Scmet Union Near!' ooe- 
fburth of all paper and paperboard products eoten 
intemabonal mariets This is oserwbelmaigl' * 
traSc m newspnnt from Canada to the Inited 
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States, With lesser flows insohing Canadian slnp 
ments to tiie ITnitcd Kingdom and other ETitropean 
countries, and Fcnnoscandian shipments to other 
European nations 

TTicre is a tendency for nations with heavy 
consumption to levy rather heavy tariffs on incom- 
ing finished products if they compete svllh commod 
ities product at home, but to admit raw materials 
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TEXTILES 


THE TEEIC "iLAlUX" ACnJAlXT MtlXS WWD* FASKIC, itlAEE BT IjmELACDfC 
two separate series of paraQel yams. In prartace, if gfm mcfndes tintted 
goods, made by interlocbng loops mto a single yam; felt goods, made by 
crashing and iDtermeshiog mdjvidnal fibers in a method suggestive of news- 
print manufacture; bonded goods, made by glnmg fibers together; and sndi 
other items as lace goods, cordage, and twine. Tbe US. Bnrean of the 
Bndget has made the foOowing brealcdown of terble-ouD products. 

CottDO, maQ.made fibs, woolen, and nik fabrics 

Eoitted rrutenals 

D^fd and finished teitiks 

\S‘ov'es, tufted, and twisted carpets, znati, aad smular finer coven 
Yam and thread 

MisceOaoeous textile goods, indudmg felt lace, padding and opbol- 
steiy filling, processed waste, amficud leather and oddoth. tire and cord 
fabric, scoured wool, cordage and twme, and diverse ^rriaTW iteim 

la tins diapter we sh:^ be cooce ro e d piimanly with textiles destined 
for the apparel and dotb-goods mdushy. Particulv enpbasis will be on 
textiles made from cotton, man-made fibers, jntF. and wool, nbicb aggre- 
gately acuiuot for over three-fourths of the world output. 

PROCESS 

There are many processes in the textile indostry, but they can be dassified 
as (1) fiber preparation and yam mannfactare or (2) textile and other 
end-pTodoct manufacture. 


Fiber preparation 

Neariv aB siegetable and ammal filiH H t nusl Erst be cleaned and carded. 
Such processes remove foreign material aad excesswefv short fberv. asd 
align the desaed fibers so that they are roughly parallel to eaxA otlser These 
last are then oombmed into loosely structured ropes called tUcen. which 
gradually are drawn, or sketched, until they become exceedingly but 
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uniformly thin The final stages of clrawng talc 
place on the spinning machine which also tsvuts 
the fibers into yam and winds the jam on a spool 
Tlie spindlts on the spinning machine thus do the 
same lind of work as is done by the spindle on a 
spinning wheel TIic end product jams may contain 
as few os eight fiber strands or os many as one 
hundred or even more depending upon their ulti 
mate uses Spcafic techniques vary of course with 
the type and condition of the initial fibers * Raw 
cotton fiben or staples are from inch or less to 
o\er 2 inches long whereas raiv wool fibers range 
from less than 1 inch to several inches and have 
been known to exceed 3 feet in length Man made 
fiben on the otl er hand arc manufactured by 
forcing a liquid tlirough extremely tiny I olcs and 
are continuous, although they may be chopped 
later into desired staple lengths (footnote 1) 

NlTmtcver the technique of its manufacture 
most yam is tlicn forw-arded to weaving horns De* 
fore being so fonvarded some cotton and woolen 
jams are ai*cd (starchcil) and beamed (spooled) 
and some may 1>c dyed Not all yam moves directly 
to looms some may be stored or eicn shipped to 
another country for weaving 

The processes of fiber preparation once caniM 
on by hand now largely are mechaniieil in tech 
nically advanced nations and in some undcrde>cl 


‘ T) ere Is tt «lighr amt Igolty tn Icrminnlogy Uie 
Industiy In that the woixl fiber Is used on the 
hand to refer to Individual staple* In a cotton boll or l»^ 
vidual fleece In wool, etc and on ihe other to refer to the 
tontnumj. iltfeadlVe strands resulHng from the intermwb 
Ing of tl e staples or fleece The continuous strands so^ 
T ently are twisted together to make yarn Man nl_^ torrs 
are continuous llircadlike strands at the outset Th^ 
called eonlfnuoui ^lamenT fibers and may be combined 
I tile or no Usisting Info a yam of tl « same name Wbsd 
more such fibers are Involved and the twi 1 Is tighlCT 
resulUng yam Is called tou? Sometimes the contlniom 
filament fbers are chopped up into short tenths I e 
natural staples and then retneshed Into a rtap/e nwr w 
rol^uently Is spun Into yam The lengths of the staples 
vary appreciably and usually are cut to customer requne 
menu Still other manmade fibers are known as 
filaments These are essenbally continue s filament hoers 
»hJch are nmte thick and are sometimes liregi Ur in cross 
lection, and are eonvertwl inW britlcs for brushes strands 
In window screening and other noutextile comm Ues 



In wet praeess ra jon making the Uijuld Is extruded 
through the tiny he/ei of the spinneret ond 
becomes a thread on contact with the acid bath 
The cpcTotion replaces the ogrfeuifura/ production 
that Is necessary for most natund fibers so that 
tn Ihe man mode- fiber Industry u« ficbe one extra 
manufoeturing process insleed of an agricultural 
oetMty in procuring the raw materiels 
(British fn/ormotion Services) 

oped nations as well However a sizable labor 
force customarily dominated in numbers by vvomen. 
IS needed to initiate and supervise specific opera 
lions and to inspect finished products 

CoRiersion into fabric 

Technically advanced weaving processes basically 
are like those in handicrafts except for the use of 
much inanimate energy and quasi automatic ma 
chmery Most of the world s mechanized looms are 
smgle shutde types in which a shuttle containing a 
bobbin of yarn flies under and over consecutive 
warp strand leaving m its wake tlie weft strands 
that complete the weave In technically advanced 
equipment shuttles change bobbins aufomahcaJly 
and with «scntially no slowing of motion so that 
die weaving is almost continuous A single operator 
may be able to tend from seventy five to one liun 
dted looms m a modem plant The single-shuttle 
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Spvn icool it being tccund 
upon foUers from tzhich ii 
tcitl be transferred etentuaHy 
to looms (Brttish tnformaMn 
Semcea) 


loom produce tbe pUin, OnH. aad sAtin H-«aves 
that donuaate cuirrat mdustml output Special 
vea^es come from dobby loorrv, ^«hlcb tun out 
geometric designs, box looms, vhich insert different 
colors in the iseft threads, and foc^uord looms, 
which produce intricate doral and other unusual 
patterns that are not necessarily gcomeWc. 

The wosen /abnc mayor may not be subjected 
to chemical bleaching and d) eing or other Emshiog 
before being converted into apparet and other fin- 
ished products. Most fabrics so treated are bom 
single-shuttle looms. Flat fabrics Lice sheets and 
blankets require so little additional labor that these 
are frecpiently completed at the tecble mills. 

FeUmg and bonding 

The processes of felting and Exmding account for 
only a small amount of finished goods In felting, 
the fibers are pounded unbl they utennesh mlo a 
fabnc. In bonding, the fibers are bonded together 
with resin, a land of glue Felting is used particn- 
laily for hats, and bonded materials for miscel- 
laneous purposes lequirmg somewhat thick fabrics 


HISTORICAL BACKGROUND 

Process 

Spuming and weaiing as handicrafts date back at 
Iwt to 3000 Bc. Until the seventeenth century, 
svDol was the principal fiber of recorded use, al- 
though others, notably cotton, doubtless were uti- 
lized much more than current records mdicate 
Western Europe— England, particularly— became in- 
terested jji cotton at this tim e and by the middle of 
the following century was importing cotton in 
amauats sufficiently large to threaten established 
status of wool The early antecedents of modern 
textile machinery soon appeared, and the famed 
cotton industry of England and Western Europe was 
launched. Technological improsement followed im- 
niediately, notably in spuming Meanwhile, other 
nabons also became interested in cotton making 
The first United States mill was built m Sew Eng 
land IS 1790 Not until IS^, however, was the first 
folly aulomabc loom invented, and this took place 
at BuxLngton, Vermont 


Woo/cn fal nc i» bemg madf pn the hand loom at the left Kn tted tcool come} off 
the mad Inc at the rig! t (British Informal on Services) 


Expansion and change in 
techntijues and materials 
Once Uie applicahon of inanimate energy and to 
chinery to textile manufacture had become feasible 
ll e industry expanded rapidly for textiles we a 
consumer good needed by every member of so 
called civilized society Mechanized production is 


fnriently a reality not only in those nahons that are 
tedinicily advanced but in many of the worlds 
underdeveloped nations as well (However as we 
shall soon see handicraft iveaving is by no means 
esbnet ) 

Perl aps tlie most dramatic changes m tl e tex 
tile industry have involved raw materials At the 
dawn of tlie nineteenth century nearly SO per cent 
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Figure 33 J Leading natknu 
in the prodticfion of lelevud 
fbert, tiaple, fom, end 
fabric. At ated here, tiapie 
if contmuoua flament fiber 
cut inlo thort lengtht to 
limtilate nature! tiapUt. 

in eotion tfem end 
fabnie, etdtf tecfadad!^ 
edeateed netient ertthottn. 


of all reconied {odustriatGber cocuumptioa id* 
voU-ed W'mI, and tbe rwnainder chiefly Sax. In 
all prebahili^, cotlon m-as more important at that 
time can oo>v be determined, because inasy 
producing cDostries did not keep adequate census 
records. One century later, cotton accounted for 
over GO per cent of all recorded iodostnal Eba 
coorumpbon, and wool was only one of several 
lesser fiben that included jnte, bmp, silh. and tbe 
emerging mas-made fibers. Today, cotton accounts 
for c^y about SO per cent of tbe world mdostrial- 
Eber c oi a mn ptton, and tbe rapidly growing man- 
man fibers are in second place with os'er IS pa 
cent. 

Earty man-made fibers, rayon and acetate, 
were den'^ed fr o m cellulose. Since the 193Qs, a new 
group bas appeared, of wbidi oylra is tbe best 
These are made ^mtbedc^y from coml^ 
Tiatinm and recombmabom of molecules occtirrmg 
jniHaTTy in petioleum. natural gas, coal tar^ com 
cobs, molas^, and sbll other sources, but so al- 
tered dimng se%-eral stages of cbemical change and 
combination that they are considered to be sya- 
ihetic. 


LOCATIONAL CONSIDERATIONS 
By Alderfer and Mlcbl criteria, tbe tsxtile industry 
of tbe United States can be considered to be bi^ 
in the cost of both raw maimials and labor. (It uill 
he remonbered that, by such oiteria, aire industry 
with more than 60 per cent of its end-prodnet 
value attributable to raw-materials costs ts termed 
a higb-materials-cost indostiy, and one with more 
than 20 per cent of such salne due to labor costs 
is designated a bigh-Iahor-cost indtisby ) This gen- 
eraluabon applies to nearly aD branches of tbe 
iodustry and to nearly all stages of emurafacture. 
Raw-materials costs amount consistentlv to 60 per 
centor more of the value of product shipped. Labor 
costs are especially high with respect to cottoi 
broadwcften fabric, the leading product of the en- 
tire terttle industry ro the Umted States, and 
amooat to over 2S per cent of the value of sh^ 
ments. Only the mdustnes making cotton and 
woolen yam cannot be considered as high-labor- 
cost mdustnes by tbe abos'e criteria, and these 
almost qualify. 
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Textile mills hence are located wth c^ol 
consideration to costs of raw matenals and later 
mether such consideration results in physiwl to 
cahon near supplies of raw malcnals and/or law 
and whether individual plants will be clustered or 
isolated depend upon specific requirements o m 
dividual establishments Also Important is the type 
of economy within which each new plant u to 
ton, and how soon an investment is expected to 
amortized The conclusions drawn from commons 
In the United States probably are appheabJe to a 
degree in Western turope as well as in otlier non 
Communist, technically advanced countnes but 
not so applicable to the planned economies or to 
nations of low labor costs 


LEADING NATIONS 

In the discussion to follow individual countnesw^ 
be ranked according to their production of the 
leading fabric cotton and discussed, with respect 
to cotton manmade fibers wool and occasional 
lesser fibers Ranked thus according to cothm 
textile production the leading nations are the 


I WOrtN COTTON fABRCS (1M7 OR lATtST REKUntD mni 



United States the Soviet Union Communist China, 
India Japan and the United Kingdom (Fig 33 1) 
All in all some forty countnes record at least a 
noteworthy output of cotton textiles of these nine 
teen are usually considered to be technically ad 
vanced and hventy one technically underdeveloped 
With its emphasis upon consumer products the 
cotton textile industry obviously is important to 
tecbiwcally underdeveloped as well as advanced 
economies Even among the six leaders are two 
Communist China and India which usually are 
classified as underdeveloped 

The United Stales 

CoTfon tMPOnTANCE OF DOMESTIC covsuxmiON 
Cotton textile manufacture m the United States 
largely satisfies a domestic market that is structured 
upon both very high per capita consumption (Ta 
ble 331) and a rapidly growmg population As 
implied in the table domestic demand for cotton is 
active despite competition from the man made fi 
bers and per capita annual consumption is tivice 
that of any other major world division Nearly all 
United States cotton textile production is chan 
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TABLE 33.1 

I Per capita consumption of cotton, tcool, rayon, and acetate in major tcorld dioisions, 1938 and 
1957 (in pounds) 


Years 

United 

Stales 

and 

Canada 

Wcrtem 

Europe 

Oceania 

Sorbet 
Union end 
Eastern 
Europe 

Latin 

America 

Asia 

Africa 

World 

average 

Cotton 

1938 

20.7 

68 

84 

66 

64 

42 

24 

64 

1957 

21 8 

108 

88 

10 6 

7.3 

4S 

3.1 

7.5 

'rioi 

1933 

24 

3.3 

S.7 

1.3 

06 

02 

0.2 

10 

;i957 

2.4 

3.7 

60 

18 

00 

0.2 

02 

..I-' j 

Rayon and acetate 

' 1938 2.2 

29 

29 

02 

04 

04 

0.2 

0.9 

1957 

6.4 

5.1 

34 

33 

1.4 

06 

14 

20 

t Tola! cotton, icoal, end rnyon fiberi 

11938 25,3 150 17.0 

63 

7.7 

48 

2.8 

63 

[1957 

30 6 

19 6 

182 

15.7 

96 

56 

47 

106 


somcs Changes In the American Textile Industry, U S Depwtment of Apiculnire Marketing Rerearch Dmsjoo 
Technical BuUeba 1210, 1959, p. 8 Note that per ca^b iocreasex have occvrted In nearly every fiber and every 
world divliiim between 1938 au 1957. By and targe, however, the most drajnatic increase* have been regia* 
tered In techsucally advanced portioas of world Despite competiUon with tnan>inade fibers, per capita con- 
, tumpbon of cotton in the United State* and Canada te over four time* that m Asia and over five tunes that m 
Airlca. IVhy should Aria expertesce the smallest per capita increase la total fiber consumption durlog the twenty- 
year period? 


Figure 511.2 Hoir a bole of cotton li ured in 
the United States eotton-teitile industry (after 
Change* in the Amencan Textile Industry, 

17.S. Deportment of Agriculture Marketing 
Research Division Technical Bulletin 1210, 1959). 



neled info ils domestic market, which purchases 
over one-fifth of the world colton-tertde output- 
Meanwhile, an import tariff of 20 to 25 per cent on 
cotton yam and 30 per rent on cotton cloth dis- 
courages the tapping of this market by foreign 
concerns. 

IMPORTANCE AMONG OT HEH rNDTOTRIES. Cotton 
yariL fabrics, and related products account for 
about two-thirds of the output of all tertile prod- 
ucts in the United States In turn, the entire textdc 
industry is one of the more unportant among the 
twenfy industries classified at the two-digit detail 
(page 489), by the Bureau of the Budget Con- 
sidered by value of sales, that industry ranks moth 
among the twenty industries (Table 314) Meas- 
ured by labor force, it ranks s«th, being exceeded 
only by transportabon eqmpment, food and kindred 
products, nonelectric macbnery, apparel and re- 
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lated products and primary metals Tlie textile 
industry thtis is important In terms of both output 
and bveliliood, and the cotton texhlc branch is Its 
leading subdivision 

ULTuiATE VSE. IIow is this cotton used m the 
United States’ As Indicated in Figure 33^ about 
nine tcntlis of an average bale goes into yarn 
mostly weaving yam Ultimately nearly one-half of 
all yam is manufactured into apparel slightly less 
than one third into miscellaneous household goods 
and the remainder Into diverse industrial com 
moditics 

TBENDS Cotton man made fibers and wool 
are the leading fibers consumed m the United 
States ’ Their rcspertive percentages of total null 
consumption in 1925 and 1953 are shown in Table 
33i 

Cottons relative position is obviously on the 
dechne even more than. wool it has lost ground in 
this sense in competition wlh man made fibers 
In alisolute terms neither cotton nor wool has lost 
lubstanUall) but neither have theyespanded much 
over the same time period as Is shown in Table 33 3 

Meanwhile as we have shown m Chapter 20 
agncultural production of cotton has continued to 
esceed domestic and foreign demand so that 
ton has become a surplus commod ty stockpiled 
because of oversupply 

LocATiov The manufacture of cotton yam 
and fabnc at one tune was appreciably a New Eng 
land enterprise but now is found overwhelmingly 
m certain cotton growing stales (Table 33 4 an 
rigs 33 3 and 33 4) Tins change has been essen 
bally a migrahon rather than a differenbal growth— 
a building of new plants in the cotton growing 
stales and an abandomng of old plants in New 
England and elsewhere rather thii a penistent 
expansion in one part of the country without 
dechne In another Interesbngly the trend to tte 
South is still conhnuing despite the near monopoly 
now enjoyed by the so-called cotton growing states 
Whether nabonalproducbonwill stabilize with this 


•The many lesser Bbers manufectured inW twine Of 
tnhlei In the Uo ted Stales include sisal »nd henequeiv 
lute, ahaca, siOc flax tapoV and hemp All these acc^ 
for a total of about one-righth of all mill fiber consumption. 


TABLE 33 2 

Percenloges of iotol vtUl conaumptian of coffoti, 
uooly awl man made fibm in the Unifetf Stalet 


CommodU j 

1925 

1958 

Cotton 

SS3 

C57 

\(an made fibers 

17 

28 6 

Wont 

10 0 

57 


heavy concentration in the South especially the 
Southeast despite the generally westward move 
ment of the country s center of gravity with respect 
topopulabon remains to be seen 

Why has such a differenbal rate of grow-th 
occurred? One might suspect a phys cal onenta 
Uon to raw mafenals-a suspicion reinforced by the 
term cotton grotting stales used frequently for the 
Southern states by official sources However the 
majority of spindles and the most achve comump 
tion of raw cotton are to be found in North and 
South Carol na and Georgia, notably on the Pied 
mont These states are not heavy cotton growers 
In contrast the leading cotton growing states- 
Texas California, Mississippi and Arlcansas-are 
rather modest mill consumers Rather long hauls 
thus are stall involved in sending much of the raw 
cotton to the miU-not so far as to New England 
but still not short* Some saving m costs results 
from the newer arrangements in that nearly all 
points of cotton freight ongtn and desbnabon are 
withm the same freight rate classificabon temtory 
(see Chapters) 

• In the IffSe-lBS? seeton, it cost »pproxim»feIy $5 60 
to tWp ■ bale of cotton by rail from Dallas Texas to the 
Catol^ mills and $7 OS to the New England nulls 


TABLE 33 3 

Total mill consumption of cotton, tocol, and 
man-made ftbers (in millions of pounds) 


Commod tv 

1925 

1958 

Cotton 

3 075 

3 863 


58 


Wool 

350 

336* 


•1957-370 
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Figure 33^ Diifrffiufijn oj 
ccUon^nadtcot^n-fabrie 
taSh m the Vniled State*. 
The new. Icrge miHi are 
Ls^rfy In the PlerfmanI 
tteiea and the old, tmeHer 
ones ere In soutJiem Sew 
England end mSew York 
end Sew Jeriey 


Tlw primary mohve for the spectacular rise of 
the Southern miUs appears to have been associ* 
ated with labor costs and degree of unionization. 
Although a sizable labor force is necessary to 
supervue cotton'textde operations, that force in 
general need not be highly skilled. Yet Aldeifer 
and show that labor costs are high (page 

499). At one lime, labor was far less expensive 
and less organized into unioas ia the South than 
in New England and although the imbalance 


Figure 33 4 Value of ihipmenlt from eottoiw 
bToadwoeer^■fabrie mSU, 1954. The FiedmofiT 
itatee predominate 



is somexxhat redressed today, it std] exists, tn addi- 
tion. some Southern states and locahties initially 
oSered special inducements in the forms of reduced 
ta.xes and added services. A not inconsiderable at- 
traction is the South's nahiral enxironment Water 
for processing and generabon of h)'droeIectncsty u 
as asaJable here as farther north and furthermore 
is not frozen during winter In addition, the costs 
of plant aod domestic heating are measurabJy re- 
duced m the comparatively todd subtropical di" 
mate of the South. 

3fan-nu2de Fiber*, rising niPorrrANCE. As shown 
in Tables 33il and 33.3, man-made fibers have nsen 
quielJy to a position of significance in the United 
States economy. Currently, they account for ap- 
promnately one-fouith of the nation’s total fiber 
consumpboo. A recent survey suggests that bv 1975 
they may account for over one-half of a total con- 
suzapbon that, m turn, mtD have increased bv over 
iSper cent of its 1960 leveL* 

coxtxoSE AND S T S T HEn c FIBI31S We have 
indicated p^ev^ously that some man-made fibers are 
denved from the cellulose of wood (particularif 

* Joseph Aaov, The Location of the Synthetic TAer 
/nduitry. Massachusetts Institute of Tecbnology, Camt^idfe. 
Mao., ind John Wiky 4 Sons, Inc., New Yotk, 1959. p 155 
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Spruce) colton listen and other vegetable sources 
whereas others ore termed synthetic These latter 
have tl eir initial origin in some natural substance 
such as coal natural gas or petroleum but have 
been altered so drastically in varying chemical 
combinations and recombinations that the term 
synthetic desenbes them more satisfaclonly than 
any other would Today textile products from 
cellulose fibers are termed rayon or acetate die 
former designating regenerated cellulose The syn 
thelie group includes a wide variety of end prod 
ucts of whidi the more common are known by 
such terms os Nylon Dacron and Orion. 

In the United States wluch is a leading pro- 
ducer and consumer of both types about twice as 
much rayon and acetate as synthetic fiber Is cur 
rently being produced Tlic latter Is expanding 
rapidly however it more than doubled its output 
between 1953 and 1958 during which time domes 
tic production of rayon and acetate actually de- 
clined slightly Synthetic fiber shortly may become 
the leading wan made fiber In this country 

WES Rayon and acetate are used for ^ 
cordage woven materials and knitted 
first of these outlets accounts for nearly one-lm of 
the total output Nylon and other synthetic fibert 
are used for knitted hosiery and xvoven apparel. 


TABLE 33 4 

Colton consumed by mills in selected dwtstons 
of the United States, ISOO to 1958, in per cent 


Beg on 

2S90 

2910 

2930 

1958 

New England 

60 

43 

19 

4 

Cotton growing states 

20 




Other states 

20 






mwes Data befna 1930 are computed Crom Erich W 
Tlnuneiman. WotU Retourees and Industries Harper & 
Brothen New York. 1051 p W3 subsequent daU trora 
'‘Changes la ihe American Tertila Industry' U.S 
partmeot of Agrlrultuxe Marketmg Reseat Divisions 
Technical DuUrtln 1210 1059 p 72. 

as xvell as for cloth other than apparel and for 
cordage gomg into bres and other industrial prod 
ucts Some man made fibers are blended with 
natural fibers into w ox en fabnes 

LOCATION OF PLANTS The man made-fiber 
industry Involves an initial step m manufacture that 
IS unnecessary in natural fiber processuig-namely 
tlie making of the fiber itself In ether words manu 
facttinng replaces agriculture for this step Virginia 
contains more fiber mabng plants than any other 
state m terms of either rayon and acetate fiben or 
synthetic fibers (Fig 335) Tennessee Alabama, 


Figure 33 5 DUlrlbuIion of 
synlhefic-lihef jtlonts frt the 
United Stales These are 
phnts not making use of 
cellulose as a raw material 
The ra jon acetate and other 
man-made-fiber mills making 
use of eelluiojc as a raw 
material are found chiefly In 
Tennessee Maryland Ohio 
Pennsylvania Werf Virginia 
and Connecticut 
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Figure 33 6 DUtribution of 
»ynt)tetic-broaJteoren-fahric 
mSIm in the Cntled States. 
The fhert from the pienls 
mep^ped or descnbed in F ig. 
33 j eome to these mills for 
pr e ce s nng into fgbrie. Older, 
tmeHer pl^s predominate 
in the turriheastem tieies, end 
never, larger ptenis 
prrdoituneie H the Fiedmont 
Sevth- 


Peaim^'acu, aad neighboring states in and near 
the ApPahcbiaiB also are important Plants pro* 
dudng Mtb categories of maa-made £ben appear 
to be oriented pbnicaU)- to labor and market For 
raj-OQ and acetate, the ra« materufs, in the form 
of forests and cotton, are comparatively near. 
Plants making sjuthetic fibers havT easj- teeess to 
coal and can obtain natwal ga$ and pe^leom reV- 
atnelv di«ply from the Texas and Louisiana 
fields.* Markets, whidi are the spinmng and wTaving 

Fimire 33 ~ Volste of shipmmu from synthetic- 
broadaocett-fabric niZIi n the Cnited States. 


Ea* «l3t 1 p«r art ol t>« nar^nt nwl 
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mills. aUo are an attractoo. Tbev mfiueoce is 
ounifested appreciably through snv'mp us tmm* 
portaboD cx«ts rather than admuustrabvE structure, 
because not very many of the £ber*makmg plants 
are rntnlocked managenaH) snth the spinning aud 
weaving ohHl These mills are found espeoalff m 
the sicinity of the cotton-weaving and -spinning 
mills, with nearly one-half of the total labor force 
in North and South Carohna (Pigs ^ 6 aad 33>7) 
However, a not mconseguenbal number is located 
farther north, in New England (containing over 
ooe-£fth of the nabon's syathebc-fabne labor 
force) and the Middle -\tlaobc stales (over one- 
sixth) The industry’s posibon remains virtuaDv the 
same when measured by value of product 

Wool voLTStE OF pwwccnos The woolen-teible 
mdostiy, like cottoo. has just about maintained its 
average annua! ^-olume of output during the past 
thirty years but hke the ccKon-textile industn has 
declined relatively m compebbon with man-made 
fibers. Its roJe in the nabon's teible mdustrv for 
some twenty j ears is suggested m Table 33.5 Only 
m a comparatively small volinne of tmscellaneous 
consumer goods woofs share incaeased. The 
importance of apparel, carpets and ru^ and knit 
goods as end products is shown m Figure 33A. 
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LOCATION Much of the nations %^■ool Indus 
try has remained in the Nortlieasl Over one-half 
of the labor force involved in tlic production of 
ivoven wool fabrics is found in Neiv England with 
ov'erone fifth In Massachusetts alone New England 
remains the leader when the industry Is considered 
by number of plants and value of shipments (Figs 
339 and 33 10) The Middle Atlantic states of New 
York New Jersey and Pennsylvarua also are im 
portant, and the Piedmont South is significant 
Knitting mills especially arc generally farther 
south— in the Carolinas and the Middle Atlantic 
states A southward shift of the center of gravity of 
wool manufacture is taking place although it is 
delayed in comparison to that of cotton production 
and also is of much smaller proportions By and 
large locational considerahoru analogous to those 
of the cotton industry are also important with re- 
spect to wool However the attraction of raw ma 
tenals such as it is is lacking because most domes 
lie wool comes from the ^Ve5t and unported wool 
IS as easdy available at northerly coastal locations 
as at those farther south The almost phenomenal 
growth of the man made-fiber industiy also has 
acted as a deterrent to southward erpansion for 
interest in setting up and equippuig costly nw 
estabhshments wanes when the total demand for 
the product is on the relative declme 


TABLE S3 B 

Types of fbm consumed in the manufacture of 
specified end products in the Untied Stales, In 


percent 


£iuf use of fiber 

Cotton 

Wool 

Man-made 

fibers 

Apparet 



121 

1937 

701 


1057 

66.2 

13.2 

206 

1 Home furnishings 

810 

161 

20 

L1057 ^ 

.647 


248 ..i 

Other consumer goods 
1037 

759 

58 

18.3 

1057 

esB 

10 0 

21.2 

I Industrie uses 

052 

38 


U057 

53 8_ 

— 

_43 6*_.l 


Attenduses 

1937 804 122 T4 

1957 63.S 100 26S 


Mcncs 'Chaeget Id the Amsieui TesUle Isduttry” 
D«partri«t of Agrieukore MarVetiDg Aesearth Di 
visioas Tecbnlcai BuDeUn 1210 1059 p 12. 

earned on by chemical firms ) However tertilo 
manufacture is not necessarily a highly dcconcen 
trated industry administratively other industries 


Organization of the Textile Industry adkonistba 
■nvE STBucTUKE By and large the nations textile 
Industry is not dominated by a few corporations to 
the extent characteristic of some other industries 
The 1958 Census of kianufactures indicates that 
approximately 28 per cent of all United States 
employment m cotton broad woven fabnes is ac- 
counted for by the Industrys eight largest com 
panies In comparison 75 per cent of all emplt^ 
ment in motor vehicles and parts 69 per cent in 
steelworks and rolling mills and 51 per cert n» 
rruscellaneous organic chemicals is concentrated in 
the eight largest companies of the respective mdus 
tnes Wool and man made-fiber firms also are in 
comparatively small concerns except m so fat as 
the latter is a part of the nahon s chemical mdustry 
(Actual makmg of manmade fibers frequently is 


Figure 33 8 Hots a bale of wool is used in the 
Vmled States leaolen-Uxtik industry (after 
Changes in the Amencan Textile Industiy 
V S Department of Agriculture Marketing 
fteteareh Divufon Technical Bulletin 1210 I9S0) 


f ToUlneolconsumpton 
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the Specific fiben primary attenbon is being given 
to man made fiber output, which as an integral 
part of the (diemical industry that has received 
more emphasis has expanded rapidly This heavy 
emphasis upon man made fibers is documented in 
Table 331 as is the country s marked emphasis 
upon cotton and very moderate emphasis upon wool 
Historically the textile industry of the Soviet 
Union has been m the west, particularly the v> 
cmity of Moscow The majority of such plants sbll 
are located there with a heavy concentration in the 
city and its suburbs as well as immediately to the 
northeast Other mills are found along the Baltic 
coast in the Ukraine and especially to the north 
of the Caucasus Mountains Newer mills have been 
constructed In some oasis cities along southern So- 
viet Central Asia as well as in cities of the Orals 
and eastward along the general route of the Trans 
S benan Railway Cotton textile mills which cm 
ploy about one-half of the total textile labor force 
are found in all areas of textile manufacturing 
Woolen mills are especially numerous in the vicin 
ity of Moscow as are flax mills Woolen tmlls wso 
are conspicuously present along the imddle Volga 
River and adjacent countrysides Both the cotton 
and the woolen nulls depend chiefly upon domestic 
supphes and markets 

Communuf China 

Communist Chma inhented from the deposed gov 
emment and fore gn investors a substantial cotton 
textile industry concentrated especially wilhm and 
near the port aly of Shanghai Some mills also bad 
been built by Japan m Manchuna, and there were 
still others ui other parts of the country All now 
have been placed under government o vnerrfup 
Reportedly the industry Im been emphasized m 
Communist Chinas planned economic growth 
processmg largely for the immense domestic irw 
ket but also export ng to an increasing degree Tne 
country now ranks second in the world in 
of cotton yam and third in cotton fabnc (Fig 
331) In distnbuhon the mdustry contmu« to 
he concentrated m Shanghai but also exhib a 
tendency toward an evenly patterned scattering « 
plants throughout effective Communist China and 
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into the more sparsely populated sections of the 
ODuntiys bleak and inhospitable west. This is par 
bcaitarly true of the cotton textile industry the 
mainstay of the group The silk industry is conspic- 
uous In and near Shanghai and at other sites in the 
south central portions of the country but is repre- 
sented at isolated sites elsewhere The comparatively 
few hnen and woolen mills are largely m the vi 
amty of Shan ghai but also are found m a few other 
places 

The extent of mechanizahon and automabon of 
the industry can be inferred from the data in 
Table 336 Each average yam worker in Commu 
nisi Chma tends only about one third as many 
spindles as his counterparts m the United States 
and Japan Fabnc workers fare better Obviously 
Communist China is emphasmng fabnc more than 
yam in the modemizabon of its textile industry 
Reporlci^y texbleproducboncurrently amounts 
to about one fourth of all manufacturmg output in 
Communist China The country appears to be plae- 
mg an emphasis upon this commodbty and the very 
latest preliminary reports mdicate that it may now 
exceed the Soviet Union m cotton textile ou^ut 

India 

Both India and Communist China are suhstanbal 
producers and consumers of cotton textiles For a 
hme after the Second World War India was con 


TABLE 33 6 

Spindles and loom# per icorker in eeUcled 
notions 1953* 


Norton 

Number of 
spfmSei 
(for yam) 
per worker 

Number of looms 
(for foMe) 
per worker 


1 500-2 100 

60 (iintomabc) 


1600-2,000 

30-40 (automabc) 


600 

efordinaiy) 

OiKnznunist China 

674 

23 (automabc) 

Inda 

380 

2(ordnaiy) 


f * Data for Comnumlst China are for 1956 
aouncs Economic Sorc «7 of <Wo omf lh« Fcr East 
195S Uniled Nations Economic Commission for Asia 
and the Far East. Bangkok 1959 p 122. 
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.Itorf to nd. m tliid 

tion, aW of Communut China. Available ^ 
now assien India to the fourtb-raitog ^ilwn. 
e\-en if allowaoce iJ made for considerable e^- 
gerahon in Cominumst Chineie 
„ote, tho «lo oI gro«1h i” 

,o«Jo iodotny opp«.o to be 

India’s, and there is reason to espert tl« current 
ranking to continue into the foreseeable future. 


Some menufoctunng in tinJcr- 
dnt^oped economies w 
recAnioaHy adcanced Tf-ds if 
a tietts oj the ijnnnmg section 
of a c^on-te^de tntU in 
India. (Gocemmeni of Ind^ 
Press Infiyrmation B 


dominabon and that were constructed m 
accordance with tnodein speoficabons. produ« the 
remaining four-fifths.* Tlie factniy labor 
while small in comparison with that engaged la 
hand loom wortk. is outstandingly large in comp^ 
son snlh other manufacturing in India. It makes 
up over 30 per cent of the country’s mannfactumg 
labor forte. Rankingfai behind b the second mdus- 

Irj*, food processing, which accounts for onl> 13 per 


Inlemal Technical Advance and Und^dece^ 
ment. Niost dassificabons designate the Indian 
economy as imderdeseloped. By and l^e. it is 
However, fust as a tedimcally advanced economy 
can have pockets of underdevelopment, so an 
...iderin eloped eeonmy W 

adeomce. Indeed, so can a gnen industiy. "pe tes- 
tdn indusny ot India Is a good esample. Appron- 
„.telv ten milbon people ui that comp ate en- 
gatred m hand-loom producbon-a work fow so 
large that it is exceeded m India only by that m 
agriculture. These ten million people however iW 

™nsible for the output of only ab^ ooe-fiftb 
of I^’s total cotton cloth. Some 800,000 
emploved in texble nulls that have been 
niamly from the recent histoncal penod of British 


Location. India’s cotton-teible producbon ^ 
became important as a factory industry m Bombay 


» In data reEsct » hmc (L5«rwice a 

tratSook b t ^ wet a two mineiiial leailm and 
tnrodj-MolawlM CiadJa aid Jawaharhl Veh ru. W* 
xndependence was obta rrv ed, ihe former 
an empiiaiis upon handicrafts and cottage mdostnes as an 
^■oact to a^Kviknre. In this cfanipionnig of the n™ w» 
of tie. n.,^. was a of twentjctlKenttny 

Jefferson. Schro. hiweva, appreciated the meviabi^ 
the Inhutoal Age. even m Us anphcabons to 
developed countries, and favored the factnry nstan- 
dratfa of Candhi firt as India was commencmg to fanctson 
as an mdependent nation Irft Vehru's Ihmbng without lerv 
OQS chalfcnge on one of the few basic rssoes coocemnig 
wfandi the two mea diSeted ssKusty 
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and Ahmadabad and adjacent places on the west 
era coast Subsequently, it has spread to its rather 
diffused location m many parts of the countrj , widi 
an emphasis upon the Madras vicinity of the south 
era peninsula Faced witli compeblion from these 
nesver mills, the Bombay-Ahmadabad mills have 
tended to specialize in finer materials, and to de- 
pend at least partially upon imported cotton fibers 
of medium to long staple The other mills tend io 
use domestic cotton, most of which is short staple 
Hand looms are found throughout India but are 
especially numerous near Madras, where over one- 
tlurd of the country’s liand loom workers are con- 
centrated 

General Features of Fraduehon and Trade Do 
mestic cotton supplies approximately seven eighths 
of total manufacturing and handicraft demand, and 
imported cotton the remainder Tlie present plaM 
o! the national government do not emphasize the 
increasing of current capaaty but do stress the 
maximizing of production within that capacify A 
major liability to tlie industry is old equipment, 
much of which is sufficiently worn that under 
circumstances it would be discarded Much of this 
maclunery svill have to be replaced soon Tl^ do- 
mesbe market consumes about nine tenths of total 
output, and the remainder is exported At present 
there is no tariff upon incoming foreign goods that 
compete with the domeshc output, despite the pos 
sibility of competition from Japan and elsen era 
In contrast, a small export tariff has been levieo 
upon coarser, lower grade fabrics that arc in geo 
eral home demand, thus discouraging tlieir export 
All in all, there is little government intervention in 
the cotton texble industry, even though that indus- 
try is very much a part of tlie short term plans of 
over all economic development Other, more press 
mg aspects of the economy are receiving m^ 
careful official attention, and the cotton textile 
industry is being allowed to funchon 
pletcly under private ownership and management 
The government's relationship with hand loom 
operators is somewhat dichotomous On the one 
band, provision has been made for the slmv 
sersion of hand looms to power looms and mUB— 


15,000 m the First Five-Year Plan, and 20,000 m 
tile Second On the otlier hand, the Gandlu concept 
of the desirability of rural self-sufficiency persists, 
and hand looms are considered to be a vital aspect 
of such self-suffiaency. So, in 1949, the government 
decreed that at least one-third of all textiles pur- 
diased by it should be hand woven Tax conces- 
sions and direct financial aid also have been made 
available to hand loom operators by the govern- 
ment The core point of governmental concern 
appears to be a desire to mechanize and yet a fear 
tlUt sudi mechanizabon will add sbll more to the 
already hi^ number of currently unemployed or 
underemployed persons 

Jure and Other Textiles The manufacture of 
coarse cloth and sacking from jute is a secondary 
but important industry m India, accounbng for 
nearly 10 per cent of the country’s manufactuimg 
labor force Concentrated almost enbrely withm 
Calcutta and its immediate hinterland, the mdustry 
produces over tvvo-thirds of the world's jute fabric 
Tradibonally, its raw material has been grown m 
the adjacent delta lowland of the Ganges and 
Brahmaputra Bivers, immediately to the east How- 
ever, as we have indicated m Chapter 20, the inclu 
Sion of most of that delta m East Pakistan left the 
Indian milk without a good source of domestic 
supply and the Pakistan growers without a satis- 
factory outlet for their raw jute Polihcal fnebon 
between the bvo countries tlius interfered seriously 
with a once integrated acbvity As a result of this 
friction, some fields m India that could be grovnng 
food crops are being planted to jute, and some new 
milk are being built in Pakistan to process jute 
However, some jute conbnues to move from the 
fields of Pakistan to milk of India in the tradibonal 
manner 

Minor fabrics produced in India include wool 
and rayon, but neither is made in substanbal 
quantaties 

Japarx 

A century ago Japan had no modem textile milk 
By 1933, it ranked second only to the United States 
m mill consumphon of raw cotton Losing more 
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tkm th,e<!-touilhs ot its spindles during the 
World War, the counti)- has largely replaced them 
>vith new and more modem equipment, and again 
is a world leader in cotton consumption, produc- 

reasons for such phcnotn^ 
gro^^th and regro^vth; 

dicap labor costs, as is indicated in Table 337. 
Such costs result from a combination of low-u-age 
but efficient labor with equally efficient machines. 
Female labor U utilized widely. 

Tanan’s cotton-teztile industry, essenbally pn- 
vately^ed and dominated by ten leadoig «r. 
porations sshich osm over three-fifths of aH spm^« 
Md looms, is located chiefly in or near metr^- 
tan areas and large cities. Tohyo. Nagoi-a, Osal^ 
and Oltayama are outstanding among a sinWe 
number tlut also includes Iliroshirna, Kure. Kobe. 
WaU)-ama. and Shizuoka. Many o these are «a. 
ports, and access to foreign as «cU as home mar- 
kets u thus assured. 

lapan is rot only a leading producer of cotton 
vam and fabrics but also is an important 
of woolen yams and fabrics and 
and doth (Fig. 33 1). The utw en mills «e l^t^ 
in more or less the same general areas as ^ eotton- 
lecble units. At present. Japan imIcs r 

production of «-oolen yams and fourth . a output ^ 
^len fabrics. The man-made-fiber plaori fend to 
be in somewhat smaller towns of the south^ $e^ 
bon of Honshu, the main is^i “ 
similar towns in the southern islands of K>-U5hu and 

TABLE 33.7 . , ^ • 

Relirtionshfp of hbof costs to totol costs m 
eotton4ertne indattriei of teltcitd nations _ 


N’ation 


Per cent of Mol coifs 
<iue to laboreotts 


United States 
India 

Philippines 

J»P»° 


28.1 
23.4 
18 0 


soCBCE. For the United States, Table 8.1; 

OCTinlries. Economv: Surwy of A« rtc F^ 

1958 . United Nation* Economic Co mmi s sion for Asia and 
die Far East, Bangkok, 1959. p. 123- 


shikoloi. The country is foremost in world output 
d raitm and acetate fabrics, and second ody to 
the United States in nonccUulosc (sjuthctic) fibers. 

As important as the sfaftis quo m Japanese 
production is tlie rapid rise in its output on« r^ 
covery from war liad been achieved. Conbnued 
espansion appears to be restricted only by markets. 
At present, one of every 3 tons of Japanese cotton 
cloth is esported. Compebhon from erpan^ng 
Communist China and India as well as from Eu- 
rope. the Soviet Union, and the Unit^ Stat« wffi 
attempt to stabilize or even reduce this rabo IIow- 
Japan ^ demonstrated a know-how ot 
survival in world compebhon, and only 
restrictive measures will keep her products nom 
nwving abroad. An increased measure of such r^ 
stnetion may well be m the offing, for many of the 
smaller underdeveloped countries to which Japan 
long has looked for markets are beginning to de- 
velop their own textile industries. Wth the corn- 
tries' own population growth and resultant marke 
reduced by a birth-control program, the «ll“g 
Japanese fabnes will become increasingly ^culL 
Difficulties, however, are not neiv to the dynamic 
Japanese textJe induslij’ 

The United Kingdom 
and Wettem Europe 
In the United Kingdom and the rest of 
Europe, where the modem textile industry and tM 
Industrial Rerolubon more or less wwe 
together, the momentum of leadership has been 
surrendered appreciably _ to the produong ar^ 
discussed above Only m svoolen >-ams and "Oolen 
woven fabrics does the produebon from mdividu^ 
European nahons remain ertremely high on me 
world scene, and even here there is a senous ch^ 
lenge or even a surpassing of that produebon > 
other nabons Considered as a single unit howev er. 
Western Europe is an acbve contender in the pro- 
duction of all major j-ams and fabnes 

The United Kmgdom leads with respect to 
most te-tbles, being exceeded by other European 
producers only m cotton yarn and rayon and ace- 
tate staple ( Fig 33 1 ) . Before the First World « ^ 
sbi* one nation exported nearly two-tbirds of 
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worlds cotton dotli that entered internabonal mar- 
hets Its Lancashire district, focused on Manchester, 
long has enjoyed a reputation for speciahicd out- 
put the raw fibers entered mills farthest from that 
hub aty and gradually made their way through a 
senes of manufacturing stages— each stage provid 
mg hvelihood for specific cibes or towns grouped 
in arcs around Manchester— until finally they en 
tcred finished fabne plants of the central city itself 
Of course, such production still conbnues, but it is 
no longer the monarch of world output that it once 
was Among die advantages of location west of the 
Pennines is a climate with consistently high roou 
tore content so that individual threads do not dry 
out and break dunng processing The woolen mills 
were and are concentrated m the same general 
latitudes but on the eastern lunbs of the Penrun^ 
as well as ta die Glasgow vicinity to the north The 
man made fiber industry is also conspicuous new 
the Pennines, especially to the west and south All 
industnes have scattered representations elsewhere 


m the United Kingdom . 

Producing districts on the coobnent are found 
especially to the north of France and acro« the 
herder In Belgium and Holland along the Bhine 
Biver between France and West Germany along 
the Bhone Biver and in the Alps Mountains to the 
east in northern and central Italy, m the province 
of Saxony m East Germany, m southern Poland Md 
across the border in northern Czechoslovakia es 
Germany. France, and Italy appear most frequen y 
on lists of leading producers 

The decline m cotton texble output in Europe 
generally has been absolute as well as relatwe-- 
dramahcally so in the United Kingdom which at 
mid cenbiry produced only half as miicli «>Hon 
cloth as twenty years earlier Wool output 
creased modesdy in most European nabons wfa 
these somewhat unfawrable condihons have 
offset somewhat by a nse m man made fiber out 
put they base been due largely to compelibon 
from Japan. India, the Soviet Union Commuiusi 
China, and other large populations which once im 
port«i but now have sizable home industnes 
supply their domestic markets or may c'cn 
(In other words, the comments in tlie preceding 


section relafave to the growog compehbon faced 
ly Japan apply also to Europe and the United 
States, but even more forcibly there because of 
diSerences in labor and other producUon costs be- 
tween the Ocadent and the Orient as well as 
differences in locahon relabve to imporbng coun 
tnes, many of whieli are in eastern and southern 
Asia.) There does not appear to be much expecta- 
tion of an upturn in European texble output, a 
recent survey by the United Nabons reveals a rate 
of growth between the 192S-to 1929 penod and 
1959 in the textile indushy of ten Western Euro- 
pean nations to be substanbally beneath that of all 
manufacturing in the same nabons * 

Produefion in other nations 
Between 1913 and 1950, the amount of cotton con 
sumed in the world increased by slightly more than 
40 per cent Dunng the same bme penod the 
number of producing nabons for which reports are 
available more than doubled Many of these new 
comers have commenced operations since the Sec- 
ond World War, and several produce only small 
amounts of yarn thread and/or fabric but there 
IS a definite stnvmg toward whole or porbal self 
sufBoency on the part of many technically under 
developed nabons Eastern Europe Latin Amenca 
the Middle East and the Far East all are repre 
sented in the new producers and we can anticipate 
with some confidence that some newly independent 
countnes of Africa and elsewhere soon will be 
added 

INTERNATIONAL TRADE 

Despite the many nations now engaged in texble 
produchon only a few are active badmg cminbies 
japan the United States and the United Kingdom 
account for nearly two thirds of all cotton exports 
m the non Communist realm and Japan alone ac- 
counts for nearly bvo-fiftlis About one-third of the 
Japanese produebon and almost as much of Bnhsh 

• Etvnemic Suiwy ef Eunpe In 1959 United NaHonJ 
Ccommlc Comnitsiion for Europe, Geneva. I960 ehap. 1 
p 24 
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production is exported. The United States exports 
about 5 per cent of its ou^ut, and India sometnnes 
exports as much as 15 per cent of its annual pro- 
duction. The Bntuh coJony of Hong Kong is a 
major importer and e;q)orter of cotton cloth. AD in 
all, howe\er, cotton exports are declining ahsolutdy 
as «-elI as relatixely in non-Commumst countries, 
hasmg dropped from 610,000 metric tons in 195S 
to 590,000 metne tons in 1956.^ 

’JTeOfwmor 5u»T'^ cf Ana and ike Far East, 19S3, 
Uoited NatKxu Ectdopiic Gommuora Asti and (tie Far 
EasL Basgtok, 1939, p. 125. 
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Among Oammunist nations. Communist China 
recently Im emerged as an important exporter of 
cotton, which amounted in 19^ to o\-er 12 per 
cent of the x-alue of all exports to the SoWet Union 
and which is bemg sent also to Burma, Indonesia, 
Hong Kong, and other non-Communist areas Such 
exportation has been partially a result of increased 
production and partially of a change in policy after 
1952— a change emphasizmg exports regardless of 
domestic demand. 

The >T)lume of trade in other finished textiles 
is minor compared to that in cotton The leading 
nahoos produce largely for their domestic markets. 
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THE JTODnW KITCHEN OF ATEaiNICAliY ADVANCED HOME IS A 

On the one hand, it contains enough equipment to supply food to a small 
restaurant-elcctnc or gas ranges, frequently with double ovens and auto 
matic controls, refngerators. freezer units, misers, beaters, blenders, chop 
pers whittlers, disposal uniU. dishwashers On the other hand, m very 
many homes this equipment appears surpnsmgly untamished-scarcely 
used except perhaps, for a burner or hvo on the range The secret lies in 
sbll another piece of equipment found in every latdien-a piece which, in 
truly modem kilchens appropriately is powered electrically This » the 
can opener without which many a modem housewife would suffer fnistra 
bon and despair Time was when canned foods were not so tasty as hom^ 
cooked ones Today canned foods are quite tasty, although their latals 
stJl evidence a need to assure us that the contents are “just as good as 

mother or grandmother used to make ’ 

mat IS the import of all of this food processing? Simply that m 
technically advanced societies food processing largely has been taken out 
ct tl.e kitchen end placed .n the lactop Moteavet, there i! every md.c. 
fion that the Bend will continue into the tnture even more actively Food 
ntoceitimt It now a major mdustry m almost every technically ndvnnced 
Lunliv By and large, it is not so important as n livelihood occupation m 
many underdevelopSl countries beenuse in those eoontnes it IS still appio. 
Ciably n home activity done as part of the daily chores It is, how^r 
important to the populations of mme cmntr.es which oport agnenllutal 
commodines-iihelher they are teehnieiilly advanced or underdeveloped 
We tlierefoie have Bra overlapping aspects at commercial food proce.smg 
r 11 the orcparalion of foods vritlnn teclimcally advanced countries for their 
large doLibo market, a. svell a, for some foreign consumers and ( 2 ) the 
nrenatation of foods ivillun both teclimcally advanced and underdeveloped 
Lon, -vhicli enmrl sirabl. qnantibes of a^cultiiml —ditie. 

What speoBc mdiistries and commodibes are mrolved» The US 
Bureau of the Budget ha, luted the following under tho heading Tood 
and Kindred Products” 

Meat products 

Cnmed'SpemivedlimB, vegetable, seafood etc 

Gram mill products 
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BaJcwy pnxJacts 

Sugar 

Confectiooctj- and related products 

Bc\-erages 

MuceHaneous food preparations and kindred 
products 

This c!asst£c3txni basteaQv is simiTar to those 
of most other countries, although some include 
tobacco as a "kindred product" whereas the UniM 
States considen tobacco separately. 

PROCESS 

There are so many processes in food preparatioti 
that roeaaiagfal generahaboa is diScuJt. Cattle, 
loes, and sheep are cometted into meat and other 
pr^octs, tniU. is pteserv-ed for consumphon while 
fresh after pasteurizabon, or dunged to butter, 
dvese, ice ereacn, etc.; fruits and vegetables are 
canned; grains are separated into bran and LemeU, 
and the latter ground into Sour; bread and pas- 
tries are baked, sngar is derh-ed from beets and 
cane, and each of the mas}' other foods is obtained 
ia a manner peculiar to its own requ i retnents. 
There is. of coone, some ov erUp m method, buL 
by and Urge, the processes are unique for each 
food industn* and frequently for subbranches. 

HISTORICAL BACKGROUND 

The preservatian of certain foods by salting and 
drving has long been practiced. Indeed, one 
dtf mafTT trade comnasdities in cUssical tones as 
well as the comparatively recent age of the Han- 
seatic League was salt for food preservaboiL Sorb 
preservation, however, was carried on largely as a 
home activvl)-. The basis for an industry was not 
present tmtil the early part of the nineteentb cen- 
tury. when Xtcolas Appeit. a French confectiooer 
and baker, invented njdnnentaiy canning tech- 
niques m response to a prize oSered 1^* the French 
govemmenL The subsequent work of Louis Pasteur 
placed the canning process on a more sggrtt&r 
basis by oSenng a labonal explanation as to how 
it worked— ie.. that cookmg foods removed hac- 


teria and that, if the foods were sealed iminediately 
in a can and thus prevented from having contact 
with the open, bactcria-laden air, they would re- 
oiain nnspoiled for long periods of tune. By the 
middle of the nineteenth ce n t ur y, canning was 
being practiced in small factories of England. 
France, and the United States, and subsequently 
was adopted elsewhere. The advantages of freezing 
certain foods were kxuwm as early as ISTO, but 
widespread utilization of this process did not occaff 
untd the 1930s, when techniques of quick freezing 
were developed, yow, there is eipenmentatHjn in 
pT«eTvation of foods through ladiaboo. and stor- 
age at normal temperatures in ven- inexpensive 
contijaen. Ikbelher these will become bade prac- 
tices remains to be seen. 

Of course, the advent of fiaod-pmccssing m- 
dustries was not necessarily entcrelv' dependent 
npon development of techniques of f^ preserva- 
tion. Many gratn-mtll prodnets aixl sugar, for esam- 
pie, can be stored for quite long penods without 
excessive harm if natural teoiperabxre and moisture 
condiboDS are sot unfavorable It is pohaps more 
accurate to say that preservabon tedmiqoes have 
been ver\' important among a rather long list of 
developments, suA as the Increasing ease tod de- 
creasing cost of eoergv' ohtainmenL the increasing 
eEcieacv' of roechaaized prodaetKm, and the h** 
creasing speciaLzation of labor— developments 
whiA affected aO manufacturing as well as food 
processing Nevertheless, food processing in fac- 
tories IS fundamentallv a younger, oewer mdnstry 
than factory output of non and steel, and can he 
said almost to have begun in the twentieth centnry 
and to have reached a grand scale of operation onfr 
smee the Second World War 

SIZE AND LOCATION 

Unlike maw mdnstnes, food processing tends to 
be a small-compaav-SBiall'plant industry ( in econ- 
omies where companies es^ m otherv it is still a 
smaS-pIant mdusby) Tiis is espeoaCv true if food 
proeessmg is co mpa red with the makmg of bans- 
portabon eqmpmenL mdcsbial metals, etc , and it 
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obtains m technically advanced as well as under 
developed economies In the United States for 
example there are over forty two thousand estab* 
Ishments involved m food processing whereas 
there are only slightly more than fifty three hun 
dred establishments making transportabon equip 
ment-despite the fact that the total labor forces of 
each of these two industries are about equal There 
IS evidence that other techmcally advanced coun 
tries as well as such underdeveloped ones as 
engage in the activity also have many plants of 
moderate to small size 

The entire industry in contrast is large More 
than 11 per cent of tie total labor force of the 
United States is engaged in food processing— a per 
centage exceeded only by that of the transportabon 
equipment industry Although these condibons a^ 
not exactly duplicated in other technically advanced 
countries their statistics reveal consistently large 
labor forces in food processing Even the United 
Kingdom which imports much food receives a 
lubstanbal portion of it in rawer semifinished fom 
complebng the processing in domesbc plants A1 
though underdeveloped countries process many 
foods m households for the domestic market many 
also have factory processing the relabve impor 
tance of factory processing vanes sharply among 
economies in this category 

A very important locat onal considerabon in 
tlie food processing industry is that labor costs tCT 
to be very low and raw materials costs correspond 
itigly lugh This IS especially true of proces^ 
which receive raw ognciiltural products and eit cr 
complete the first stage of manufactunng or com 
plcle the entire process in a single stage Prwsses 
which receive semifinished materials for 
manufacture frequently involve later stages 
manufacture in which labor costs arc relabwiy 
higher and materials costs somewhat lower on 
will remember that by Alderfer and Miclil entena, 
an industry m which labor costs exceed 20 per cent 
of tl 0 xah c of products shipped from factories u 
cons dered to be a high labor cost industry Md 
one m which materials exceed 60 per cent of that 
'^ue IS termed a high matcrials*cost industry y 



Succctsfvl canning of food hao been corrini on for 

nearljecenluryendehalf Uere are tealed cant 
of grapefruit nearing the end of an “assembly 
lne~ Toda/s food processing fn teel nicallj 
odoonerd economies tends to be higi ly mech 
snlicd and labor costs are lov (n comparison 
with tuch costs In man j elfier industries 
(U S Deporfmenf of Agriculture) 


tliese cnlcna meat packing plants of the United 
States nro very low In labor costs (less than 9 per 
cent of the value of shipped products) and very 
high In materials costs (87 per cent) Dairy prod 
u<^ and canned preserved, and frozen food plants 
■re medium in labor costs and high in materials 
costs Flour mills are extremely low in labor costs 
and hi^ m materials costs Uith soft dnnls and 
beer «e find labor costs to be comparatively lugh 
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(30 aad 25 per cent, respecth-eh', of the \-alue of 
products shipped), and materials costs are reU- 
^•ely W (in each case, shghtly abos-e or beW 
40 ^ cent). "Ihis would suggest that the first 
group of food processing mdustnes may be located 
with an eve toward ran materials and markets. On 
the other those food-processing industries 

which tend to be latter-stage industries. ai>d so &> 
not recede their raw materials direclly from the 
farm, tend to locate with careful consideraboa to 
markets and labor. Indeed many of these, for rea- 
sons other than we has-e noted prmioush -the need 
for quick transfer to market or cdstence of high 
costs of such transfer-are located in nearly every 
cits- and town of any appreciable sire. These are 
ai^ong the so-caDed ul^utKw industries, which 
are fwnd in almost es erv town and cit\--industnes 
wHdi are ke>- ingredients in successful fune- 
tioaing of urban units and which ooe can eipecl 
to be present there. 

In sursw to follow, therefore, w shaD 
look for the possfbihtv of location near raw mate- 
rials or at places intermediate between raw mate- 
nals aad markets on the part of earb -stage or 
complete-stage plants, and for locatiw 
ters of people that provide both market and labor 
for plants involved in Utter stags of plant opera- 
ttoa. Of course, there will b- ercepbons to 
eenerahzatioTS we make; die base questiOT 
the esceptwns invalidate the geoerebzatiou. 


SELECTED NATIONS 
OF PRODUCTION 

Because the processing of food is suth a wide- 
spread activatv. Mcessanly found m some form- 
eidier factoij-' or household-in every economy, a 
world-wvde appraisal would be bej-ond dw scope 
of this booL We therefore shall select two aasens 
and esamine the food processing mdustnes of each. 
One the United States, is a teehmcalh- advanced 
nation producing Urgeh for the domestic uw^ 
The second. Brazil, is usualh- designated as under- 
developed. contains a large population and diere- 
foje a large domestic market, but is also a major 
esparter of agricultural commodities. 


The United States 

We have noted that food processing is one of tie 
largest industries in the United SUtes aad that ft 
im-ob« approsimately 11 per cent of the 
manufacturing labor force— more than any otM 
two-digit detail industry except transpoitatioa 
e quip menL In this section, we shall not he cco- 
cemed with all food products in the Umted Stales, 
but only with meat products, gram-mill 
sugar; canned, preserved, and frozen foods, aau 
beer and ale. We are omitting from the das$i=^ 
tkm listed at the begmnmg of this chapter toe 
fonowmg “Food and Kindred Products’ industn^ 
dairv products, hakm* products, confectionerv and 
related products, socie beverages, and 
ous food preparations. By and large, we are oa^' 
tn»g the ubiquitous industries aad are focusmg ^ 
tention upon tbo»e food-processmg activities 
are somewhat umqne m diaracter and toererw* 
located with respect to particular coonderations- 

Meet P«iin- Meat b one of the major ite ms fa 
tbe diet of residents of the United Stats*— res®*^ 
less of their soooeconomie status, -ks the nations 
population grows, so grows its demand for 
Because of this large domestic demand, meat P*^ 
mg 1$ the largest of tbe industiies hsted bv^* 
UJJ Bureau of the Budget under Tood and E^- 
dred Products.’ accounting for about 21 per ces 
of aH employees m dus group N’earlv all the meat 
prodcced m thu country is also consumed here: 
onJv a veiv-. verv small amoanl is exported. kD o 
alL there were 2.S&7 meat-packing plants m the 
Umted States m 19>t. Most of the^e are not 
each havmg a labor force of 2-{9 or fewer Indeed- 
over hgti have labor forces of 19 or few er k 
rmaTl nomber of plants — 1 m— have labor force* » 
3S0or more Onb 45 have 1.000 more emplovee*- 
Meat packing there f ore can be considered as » 
anall-plast mdustiv when measured bv Labor force 
and erombeT of establishments Nevertheless, 
few lar^ plants account for a large portion of the 
totol output. 

UX.VZ10V Figure Sil shows tbe distniwtioo 
throughout the nation m 1^4 of all meal-packm- 
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FigUTe341 DulnbuUon of 
meat packing plants «n rtc 



plants Both the large and small plants are located 
in general correspondence with o\er all population 
distribution and the suggesbon therefore anses 
that most of these are market onented This ap 
pears to be true especially of the small plan 
which arc clustered particularly m or not far rom 
major metropolitan centers Among the larger P 
-those wth labor forces of 250 or more-we find 
on the one hand a tendency toward clustenng near 
the major metropolitan markets and on the ol er a 
IcndLncy tow'ard clustenng m a few stratepca y 
placed cities such as Omaha Kansas City Clocago 
and St Louis— cities whicli are eitlier on the gc 
of the major market or actually slightly 
from It but which are well located with resp^ t 
the supply of animals m the com boll and the Great 
Phins Tliese major producers for the mos part 
are at enheal points bebs-een raw materi^ils rod 
markets (Figs 341andlM2) Recently th«c 
been a tendency for plant movements to siic » ci 
as Omaha and away from Chicago Omaha UMy 
has become the leading beef packing center m 
United States measured by weight 

A further consideration in this shi o 
larger plants to outlying metropolitan cen ers p 
pears to Invohe labor costs and 1®'^°’’“™® ^ 
stnction— cspeciallj the latter— a considers 


unlike that involved in the migrabon of the cotton 
te^ble indos&y away from New England and to 
the Piedmont states of the South Such costs and 
restrictions are less boublesome in the outer reaches 
The meat packer is m an unusual situabon in 
that his product is perishable both before and after 
processing Unless animals are carefully tended be 
fore slaughter they lose weight quite rapidly and 
yield unsabsfactory carcasses After slaughter the 
meat » subject to quick spoiling unless canned 


Figure 34 S Value of thipmenti from meat- 
packing plants m tke United Stales 
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ttoicn. clnlled. ot tteat«l in same »-ay; i! onjr 
chilM.il cannot be lept ttesli for very long pcnodj 
of time. Tlie mailct onentation of the indintiy ap- 
pears to be due appreciably to the high degree of 
jKrrshability ot the proiluct-a disadvantage offset 
by modem tecliniques of preservation even diinng 
transportafion to maiVets. 

DECENTRAUZATios IncJqiendcnt P™* 

dominate in numbers in the meat-packing industry. 
Tliesc are small-capaot)' plants. Tlie pnmaiy re- 
sponsibility for meal packing is assumed by a 
paratively small number of large, achve plants 
L-ned by large corporations. Among ««»' C™- 
the "Big Four'-Sw-ilt, Armour. ^\ ilson. and Cu^hy 
-account for over 40 per cent of the value of all 
shipments, and the txwnty largest rompan.es ac- 
count for over 60 per cent of tliat value. 
the industry is deecnualiring: as recently as 1917. 
the "Big Four" were responsible for p«r ront of 
the value of all sliipments. and the bsenty largest 
companies for 85 per cent. The relaUve decline^ 
the largest companies has resulted from an entry 
Into the market of numerous smaUer companies, 
rather than a wlhdrawal by the leaders. Here we 
find a reversal of the prevailing trend m the na- 
tioo’s manufacturing: here, the small Em appears 
to be not only holding its own but also moving 
ahead, in competition wth larger companies. 


a general similarity between the pattern of distri- 
bution of flour and meal mills and that of m«l- 
packing plants (Figs. 3^11. SI". and 34.4). 
Both liavc dense sprinklings of plants in the 
wlwrc the population is the heaiiest, and both 
have concentrated clusters in the eastern margins 
of the Great Plains around a fesv metropohtan ar^ 
and large towns-localions between raw materi^ 
and markets. (We sliould keep in mind that tt« 


Gram-mill products. The leading artvities in gram- 
mill products include the making of flour and me^ 
preparation of animal feeds, preparation of break- 
Lt foods, and other human food, the miUing of 
rice and the preparation of flour maes \\e shaU 
eoncentmte oo the Ent of the.i^tbe m.lfmg of 
ffout end meal. The labor force immived here is 
much mialler than that m meat paefang, it moh« 
only about 6 per cent ot the Food and 
Products- manofactnnng labor force A lot J of 
803 plants were engaged in this activity in 1951 
Of these. 543 had labor forces of nineteen or fewer 
persons, and 789 had labor forces of 249 or fewer 
Only fourteen had labor forces of 250 or more ^ 
only one-near Spnngfield, Ilhnois-had a labor 
force of 1.000 or more 

i^-noN-. At first glance, there appears to be 


pnmary raw maiciiai lui hk. uuv.. 
wheat from the winter- and spring-wheal belts, 
from the Palouse country of eastern Washington 
and Oregon, and from the soft-wheat-growmg area 
of the humid East.) There are. however, differeoccs- 
In the first place, there is a concentration of 
flour mills m the general farming region of the 
United States-in V’irginia and North Carolina, 
Kentucky and Tennessee. Secondly, flour 
not clustered so densely in the manufactunng be 
as one might expect if the industry were truly 
market-oriented. Third, there are unusual 
Bufialo.for example, has three large plants. Finally, 
a high proportion of larger mills is found m lo^ 
tions somewhat remos-ed from the market ana 
nearer raw- materials . 

There are several possible explanations for uus 
difierence in pattern berit een flour-miUing andmea • 
packing plants In the first place, flour keeps 
easily unless moisture content of air is very high, an 

finished products can be shipped essenhally as eas y 

as raw matenals— often at in-transitfreight-ratepnvi 

leges, so that the cost is no more than if they were raw^ 
matenals Second, flour mills are only part of man) 
gram-mill operations, which also mvobe the 
aration of animal feed The market for the produ ^ 
of such mills, therefore, is not only the nations 
people but also its animals These latter are «m- 
centrated especially in the Middle \t’est and the 
humid East, including the South This accounts 
partially for the location of some plants away from 
the leading concentrabons of people Third 
of the smaller mills, especially in Virginia, North 
acbse rel- 


Carohna. Kentucky, and Tennessee, i 
ifs of the past century. However, they ronbnue m 
process gram from nearby farms Fourth, ^ 
meat pr^ucls, well < 


- one-fifth of all wheal 
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Figure 34.3 DutrtbuUon «/ 
milli j»roee**tng flour and 
meal fit Ihe United SUIei 



grown m Uie Untied Slates currently is etported 
and although a >ery small proportion of tbs is e» 
ported as flour mills liase located along the routes 
of wheat export The most important of these routes 
in\olvci the water transportation of the 
Lakes Until recently when the Great Lake^t 
LawTence Seaway was opened much of the wheat 
was transferred from growing areas to the lake 
1 ead ports and carried by lake vessel to the lower 
part of Lake Ene Tliere just before the svater 
route entered Canada much of the gram was 
si ipped at Buffalo to land carrier to be forwarded 
eastward to an Atlantic seaport As we have men 
honed m Chapter 9 wherever break of bulk occurs 
expensive terminal charges result It is lopca 
therefore to process at such break-of bulk centers 
to avoid later terminal charges for manufa^nng 
alone Manufacturing plants therefore tend to to 
cate m such brcak^if bulk centers as Buffalo IJie 
flour mills at Buffalo are assured a steady supply 
of gram and they arc also well located m relation 
to eastern domesbc markets They thus are ot 
ented toward marlcets as well as tronsportabon 
facilibes . 

In review Tlie processing of flour and m — 
especially the numerous small plants in the easlOT 
lialf of the United States-tends to be oriented 


to markets and to raw matenals (grain) m the 
humid climates there The clusters of mills m the 
Mmocapobs-St Paul area Kansas City Omaha 
and Ollier cities somewhat west of the major mar 
Icct but east of the gram supply are located with 
respect to botli markets and taw matenals and 
transportabon costs of each play an important role 
m Iheir locahon In the winter wheat belt and in 
the Palouse country of eastern Washington and 
Oregon are some plants which appear to be closely 


Figure 34 4 Value of factory ihtpmenU from 
mills processing flour and meal in the 
United Slalet 
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■ t .• rj eane-9u*aT rniHf ond rrfnrtin and of boe 1 -*a’oi 

ptanU mihe frrauenlh/ oemed out oi truMy $tparel(d loretumt, 

pun/y !<-<» <tr^ ^ /^f^j^^therefwr%etnoaTtnarl,eU 


’^^hthe'ZlUhcaU nr«r r«: matm^ and the 
Tfi«/ ere heated manly near raw malenaU 


oriertd to-'-mi 

are located ^ ery near those iMtenals. Interestmgly. 
the spring-wheat belt is almost desmd of bo* 
large and small plants, few people and ammak 
In-e there (or few animals are fattened there), and 
rts produce mm-es on to millmg centers farther^ 
cEN-ra-suzATTOV. In coDtrast to meat padaDg. 
the fiouT and meal industr)- of the United Stetes b 
rapidly centralrnDg admirustratnely. In 19f*. the 


four largest companies accounted for S per cent 
of the s-alue of all shipments, and the twentv 1^' 
est companies for 57 per cent In 1954, the leamUn 
four accounted for 40 per cent and the leading 
twenty for 65 per cent 

Sugar ProcMTtng The centrifugal refining of cane 
suoar and the processing of beets mto sugar ar® 
a^iparatisely smaE mdustnes m the United State*. 
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accounhng for less than 2 per cent of the total 
labor force engaged tn the processing of “Food 
and kindred Products" Tliese industncs also are 
small when viewed in terms of number of estab 
Lshments there arc only twent) three eanc-supr 
reEnencs and slttyfisc l>cet sugar plants in the 
United States Tlie cane sugar refineries are mostly 
large-scale operations of the twenty three only 
four have labor forces of 49 or less and nineteen 
have labor forces of 250 or more with seven ac- 
tuallj emplojang over 1 000 workers Tliese pbnts 
are centrifugal refineries processing sugar which 
has been concentrated in mills located near the 
growing fields The) arc located cither near those 
nulls or in ports of import that are adjacent to 
markets (Fig 34-5) A neat separation can be made 
between tlie raw matcruls-onented plants in Loui 
tiana and Texas on tho one hand and the market 
oriented plants on the other-plants which Import 
crude sugar from Cuba and elseiVliere refining it 
for shipment to the domestic market Operations 
We seasonal reaching a peak activity when the 
owe IS harvested m the summer and fall 

The processing of beet sugar is a single stage 
operation is liighly seasonal and definitely ts raw 
matenals-onented Once they have been dog sugar 
beeb are subject to spoilage within a matter of 
months at the most so that they must be sent to 
the processing plant quickly At present tbeir $ ip 
ment is not feasible for much farther than ICX) miles 
from then- place of growth Processing plants there- 
fore are located m the general vicinities of fam 
production Activity begins in the fall when t 
beets are harvested and continues at top 
during the next few months The location of the 
plants as shown in Figure 34 5 corresponds very 
closely With the growing of sugar beets A large 
share of them is in the Far ^^est notably Cab 
fomia 

Processing Canned Fruits and Vegetables Meas 
Ured by labor force this industry is much 
li an eitlier the sugar or gram mill products i us 
tries accounting for about 12 per cent of 
ptoyees in "Food and Kindred Product K B 
essentially a small plant industry m 1954 1 
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plants wero operating 760 of these had 19 em 
ptoyees or fewer and U95 had 49 or fewer A 
total of 1 670 establisliments had 249 employees or 
fewer Onlv S8 had more than 250 employees and 
only 7 had 1 000 employees or more It u also a 
lughly seasonal mdiishy dependent upon part time 
female labor In location there is a close association 
between tliese plants and agricultural fields pro- 
duang tbcir raw matenals (Figs 346 and 71) 
High product perishability almost necessitates 
plant location near sites of raw materials unless 
transport arrangements arc very efficient and thor 
ough However the comparatively heavy coneen 
trations In the manufacturing belt and other pop 
ulous sections suggest that markets are not without 
influence For example there is quite a clustering 
of plants in east cenbal Indiana and west central 
Ohio-arcas which are not outstanding in produc- 
tion of fruits and vegetables On the other hand 
many irrigated sechons of the and and semiand 
West that do specialize in growing such food do 
not have very many processing plants Much of 
their produce is sent to plants in other places by 
refngerated tmek or railway car Clearly raw ma 
tenab are the first attraction m the location of 
canned fruit and vegetable plants but markets and 
bborsupplies also areconsidered Administratively 
tbe canned fruit and vegetable industry is central 
inng but only slightly In 1947 27 per cent of the 
value of all shipments was accounted for by the 
four leading firms and 46 per cent by the twenty 
leading firms In 1954 the percentages were 28 and 
52. respectively 

processing of Beer and Ale The beer and ale 
industry is also of intermediate significance in em 
ploytnent among the “Food and kindred Products” 
industries accounting for about 12 per cent of the 
labor force in that senes There were only 301 
planb in the nation in 1954 and of these 35 had 
19 employees or fewer 213 had 249 employees or 
fewer 88 had 250 or more and 13 had 1 000 or 
more Beer and ale manufacture obviously is not a 
imy plant Industry it attracts plants of intennedi 
atesac 

In terms of administration this industry is 
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Ffi^re 34 6 DutrOnition of 
planlt canning fruiti and 
tcgciablct tn the United 
States. Location is chiefly 
near reto materials 


•bout a! highly cawW as >h« 

lagaBhle iadusBy. In f ' ““i”',"?! 

vnlnn of iUpmooB was aooomttd f« 
loading companion, and 60 per coot by H” >«'»V 
leadeit. This represmb subsUnti^ gains, in «ch 
categotj’. o^« the situahon in 1947; centtaLa^ 
ratSr^than decentrahation. is the 
pUnts are located in close accord >«th t^ ^ 
Ltion of the nation's population (Figs 54 8 and 

14.91 The manufacturing belt, the grmnng rnami- 

ar^as of Cahfomia, and the Culf^ 
aU are reflected in the map of this populal^ 
onenled industrj-an orientation largely to 
and Ubor. Many of the largest plants are in metio- 
pohtan centers. 

Recietc. It ^-ould appear that our earlier generah- 

zahons regarding food processing arc coinparah>-ely 
«-en borne out in an CTammation of plants ro ow 
selected industries In each the p«m of 

marVets and raw materials is distingi^hab^ a^ 
location is nearer raw maleri^ in ^ 
where materials costs are Wgh e ha« 
tam exceptions such as the floim rm^ 
and some meat packing plants; boti by ^ la^ 
the eeneraliation appears rclabs^ as ap- 

phed to these speciBc industries The impo; 


of location near raw materials for plants prowssi^ 
commodities subject to quick spoilage is also a?- 
parent Tbe pull of markets regarding 
ties as some cane^gar refimng and the produeti 
of beer and ale also is quite clear. 

Brazil 

WTiereas tbe Umted States is techmcally 

and a moderate net importer of agncultiiralj»oa- 

ucls, Brazil is usually considered to be undeidei'C • 


Figure 34 7 Value of shipments from ptmti 
conning fruits and eegetables in the United States. 
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Figure 34 8 Dulribulion of 
hter end eh brttcttht M A* 
United SUilei 



oped and b a net exporter of such products Indeed, 
Braxfl depends overwhelmingly upon agncultuw 
commodities, mostly beverages and foods, for total 
exports Botli countries have sliable domestic mar- 
keb-the United States, about 180 million people 
and Brazil nearly million 

Despite the fact that much of Draols food 
processing for the domestic marhel is carried on lO 
individual households m the manner of quasl- 
subsistence economics, commercial food processing 
is a major Industry there A total of over tee® 
thousand food proccssuig establishments are tou 
thcre-a number totaling nearly one-third ot^ 
manufacturing establishments in the entire cwntiy 
So considered, food processing u by far thHarges 
nonagricultur^ industry, next in rank is w proc 
essing of nonmctalhc mtnerab, which invo ves y 
about Eve thousand estabhshments In terms o 
labor force, some 200,000 employees f^ » “>tai 
manufacturing labor force of about 1 OM.O^ap- 
proximately one in five-are engaged in food 
essing acbvities Only the textile mdustiy, wtn^ 
employs about one fourth of the manufacturing 
labor force, ranics lugher Historically, food proc 
essmg has become more or less stabili^ 
petition with other activities After the First o 
War. it was employing only about one-eighth of the 


nation’s manufactunng workers For the last twenty 
years, hoswer, it has accounted for its present one- 
fifth of those workers It also aceounb for nearly 
one-third of the value of all manufactured products 
and by this entenon is also the leading industry of 
the nahon It has been responsible consistently for 
approximately one-third of tlie value of Braars 
mmiufacturcd products for the past forty years, 
despite its relative decline m labor force during that 
time This would suggest increased mechanization 
and other means of raising output per worker 


Figure 34 9 Value of thipmenli from 
beer and ale breicenei m Me United Slatet 
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Brazil’s food processing also is significant when 
measured by value of output (Fig. 34 IQ) It domi- 
nates the roanufachiJing of most of the country's 
outlying area, and even accounts for one-fourth or 
more of the manufacturing output of the heavily 
populated states of Sao Paulo and Rio de Janeiro. 

What specific industries are involved? Brazils 
roost important export, coffee, requires essenUaUy 
no factory processing before shipment, the beans 
are merely dried, usually where they are grown, 
and shipped to local and seaport markets. Certainly 
the leading food-processing acbsnty of the nation is 
meat packing. Tlie cleaning of rice, the concentra- 
Don of sugar, the making of a lery popular alco- 
hobc brew knowm as cecha^a as well as wine, 
vermouth, and brandy, the pressing of palm oil. 
and tlie processing of manioc and other vegetable 
and animal products also are among the more out- 
standing food'proccssing industries. 

That these establishmenb are distnbuted 
throughout the country more or less in accordance 
with population would suggest market orientation 
(Figs. 3410 and 34.11). Yet there are sectional 
differences. Meat packing Is particularly important 
in the south, where most of the country's cattle are 
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raised. Sugar mills ore numerous in the northeast 
and the hinterland of Rio de Janeiro, where the 
growing of cane is concentrated. Palm oil, manio^ 
and ncc arc processed most actively near the places 
where they are raised or extract^. These plants 
thus appear to be located first with respect to raw 
materials and only secondarily with respect to 
markets. Only the distiUencs evidence a distinct 
market orientation, and these are second-stage in- 
dustries, dependent largely on the sugar from other 
sections of the country. 

More so than m the United States, the initial- 
stage or complete-stage industries display patterns 
suggesDng the pull of raw materials as a locational 
consideration, and the second-stage industries dis- 
play pull of domesbe markets. This may be because 
much manufacturing in Brazil has not jet reached 
the sophisticated stage that it has in the United 
States->that small, independent producers, who act 
on bunch more than on maOiematial equaboo, are 
yet In predominance. Perhaps we may be reading 
too much Into the distnbution patterns of their 
plants, therefore, to apply closely some of the 
theories developed from examples m technically 
advanced nations. 
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Moias Gerais, Brazil," unpublished doctoral dis- 
seitabon, Syracuse Umvmity, 1958. 

Woytiiisty, W. S , and E. S Woytinsky Worid Topa- 
lorion and Froduction, The Twentieth Cenhny 
Fund, Inc., New York, 1953 (Especially chap 27.) 
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Seriotu interruptions to the smooth functioning of economies 
ustiaUy arc due not so mudi to natural obstacles as to 
human actions that frequently appear illogical tihen viewed 
ohjectwchj but are quite understandable when viewed tn terms of 
current events Vested interest is still very much with us 

(INTItODUenOK PAGE 1() 



TWrNTIcni-CTNTVBY MAN IN MANY SOaUTTIS IS tXPEHIENCINC QIA^NCE UN- 
prcfcdented in boil) pice and scope Innovations appear so frequently and 
In so many and such varied forms that new tnachiocs have been known to 
be ol«ol«ccnf l»cfofe tlicy are off atsembJy linos and new information to be 
out of (late almost before tt is released from the press Particularly In 
leclinfealt) orfvanccd nations, sucfi change affects nearly all realms of human 
endeavor, including those upon wlueh this book has been focused The 
resultant complexity means that prediction It increasingly diJEnilt, despite 
llic manv and efliaenl metliods and tools developed by saence for that 
purpose It means also that prediction pertaining to at least the immediate 
future IS increasingly necessary, for todays deasions involve large numbers 
of people and things os never before and cannot he made in a vacuum 
Four trends, each of which has been either mentioned or discussed at 
some length in preixding chapters, have contributed pronouncedly to this 
eompieuty Tf»e first which scarcely can be overemphasized, is the popu« 
lalion explosion The recent acceleration m population increase and the 
probable doubling of die worlds total population by the year 2000 have 
obvious connotations for students of economic geography stimulating a 
number of sobering questions ^Vl1l aggregate consumption nse at a corre- 
sponding rate or— if underdeveloped nations especially are to improve their 
economic conditions— at an even higher rate? How will such on increase in 
numbers affect die world wide loratjon of economic acbvity. indudiug 
consumption as well ns die more familiar production and exchange? Will 
yet additional, heretofore unused, land be plowed under in large-scale 
schemes such as that which occurred in the Soviet Union in the middle 
1950s'’ tVill intensive subsisfcnoe agncuJture, vvhich novv supports so many 
people in eastern and southern Asia, be introduced on a broad scale into 
generally similar natural envfronrnental ixinditions of Afnca and Latin 
America to provide for r^idly growing populations in some places in each 
of tlieso areas? Perhaps more urgent wili the intensive subsistence farming 
mediods of eastern and southern Asia be unproved through the use of 
chemical fertilizers and more laieful seed selection so that they vvill provide 
food more adequately for die burgeoning populations m that section of the 
world’ Will the oceans be combed more thoroughly for fish, and forests 
for edible plants and game? Will new urban complexes appear and the older 
ones become larger and even coalesce, as more people leave rural areas and 


see 
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turn to the atles for residence and support? Will 
CTisting and proposed transportation facilities be 
suffiaent to cart)' the additional freight that cer- 
tainly will result from the inoeased consumption 
assoaatpd snlh increasing populations? Or will the 
rate of populaboa increase be curbed, as m Japan, 
so that many of the abo\e questions will be less 
acute’ These and still other basic questions in eco- 
nomic geography automatically accompany the vtTV 
real and pronounced population increases now 
recognized es’cn in the popular press. 

A second major trnsd insolves the role of the 
Industrial Re^•olutlon in the tweaUclh century. It is 
linked inestricably with the first trend and among 
other considerations offers a prime hope of relief 
from some of the more escessively adi erse effects of 
population increase— if only for the simple reason 
that it makes possible a rising per capita output m 
both the productiiw and the senice occupations. 
But the twenticth-ecntiiry connotations of the In- 
dustrial Res'ulution differ $ome%\hat from those of 
preceding centuries in that they are focused upon 
all occupations, productive and serNTce, rather than 
upon manufacturing and trans p or t ation. Because 
the factory and technology nsse together, they pm- 
s-fded new means of livelihood as well as an un- 
precedented volume of output, and the upper levels 
of both the livelihood and the output have not as 
yet been established This has continued into the 
twentieth century, when, even in the most tech- 
nically advanced nations, the manufacturing labor 
force is on the wax rather than the wane. How-ever, 
many of the methods and tools of the Industnal 
Revolution now are being applied on a grand scale 
to occupations other than manufacturing and its 
assodated transportation. The rdber £i e productive 
occupations, unlike modem manufactunag. long 
have been established, and the methods and tools 
of the Industrial Revoluban, while mcreasuig their 
ou^uti also are redudng their need for tabor As 
one result, the nomber of people actually 
in many of the other productive occupations ac- 
tually is decreasing, absolutely as wcD as relatively, 
in the world’s most technically advanced nabcHts. 
This IS particularly true of agriculture, long the 
atamstay of population support. Replaced by ma- 


chinrei where do the surplus rtira] workers go’ To 
the Cities and towns; there is no other place for 
them to go In such cities and towns they find em- 
plojTnent either in manufacturing or m the rapidfy^ 
growing service occupations. 11111 mral-lo-urhan 
migration has meant a sharp areal focusing of con- 
sumption. which no longer Is distributed in blanket- 
like fashion over a rural countryside but is cJustcred 
into urban umts Meanwhile, a few men and their 
newly developed machineiy continue to make the 
countrysid« produce at rates equal to or exceeding 
those of earher j ears. The output of farms, ranches, 
mines, and forest-products industries thus has not 
dediivrd, but its market has shifted notably to the 
world's urban units— again, particularly ia tech- 
nically advanced countries. At the same tune, in 
most technically advanced societies, the levels of 
living are rising under the new conditions. The 
volume as well as the areal dlistrihutfoo of eoDSainp’ 
tion thus is affected sharply by twentietlnwJtury 
applications and devTlopments of the Industrial 
Revolution. This, in turn, means a greater strain oo 
the world’s transportation fanhties, whether en- 
gaged in domestic or international eotniaer» 
Co^ vvhich once were produced and consumeo 
in localities now travel appreciable dataares fim 
trading areas to citi« and possibly back again. 
They may he processed at some pomt en route. « 
may be merely packaged and marketed. Infer- 
national commerce likewise has benefited from the 
transfer of raw materials and finished products m 
this age of specialized production, and on an even 
grander scale than that of urban units and their 
trading temiories 

Where applied, twentieth<«ihiiy connotations 
of the lodctstn^ Revolution thus havie resulted tn a 
sbaip centralization of consumption and some pro- 
duction, as well as a marked growth m consump- 
tion. production, and exchange m the nations w lucb 
have adopted them. We should not forget, however, 
that two-thirds of the world’s people are considere^f 
to be living in underdeveloped economies, wiuci 
have bpmi only partially affected hy the Industrial 
Revolution, and in some cases scarcely at aD. The 
gap hetween the more technieaDy advanced and 
the mure underdeveloped economies in both the 
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pace and toIuihc of economic ncb«ty lias been 
increasing rather than decreasing Although some 
underdei eloped economies are now strlmg to 
change this trend others appar to be maXing few 
if any efforts to do so It appears probable there 
fore, that the range from Ae most to the least 
dynamic of economies will widen rather than nar 
row in the immediate future and that only a few 
of the heretofore underdeveloped economics will 
approacli and prliaps pass over the nebulous line 
separating tliem from technically advanced condi 
tions 

A third major trend has been the economic 
growth of the Soviet Union and the impact of this 
and other Communist economics upon the world 
distnbiition and functioning of economic activity 
The combination of centrahied control and police 
coercion with specific short term plans that fit info 
» long term pattern has resulted in a marked rate 
of economic growth In the Soviet Un oo and Com 
inunist Cliina and a notewortliy growth rate in 
oiuch of Eastern Europe Also important has been 
the planned development of such new Indostnal 
districts as the Urals and the Kuznets— deielopmenl 
invoboag long term capital outlay with no 
tation of early return Such thinking has alterro 
drastically the location of economic activity h* 
part of the world Howes er abhorrent some of Iho 
methods— and no civilized mind can condone the 
ruthless sacrifice of one generation to the welfare 
of one yet unbom-the marked grosvth of econonw 
activity in such nations is a documented reality the 
wipact of wh ch has been and is being felt abroad 
M "ell as at home This impact ranging frcOT the 
maintenance of a rcraft rocket, and other mil tary 
oriented Industries and the hurried development of 
missile programs to the extension of loans 
Ond other forms of foreign aid to underdeveloped 
nations has occurred on both s des of the mm 
curtain 

A fourth trend of major importance to 
"orlds economic geography is that of politica 
Independence on the part of a sizable and growing 
number of countries most of which are eeon^ 
cally underdeveloped This trend has taken t^ 
largely since the Second World War and its eBects 


are not yet fully apparent Many of the nations 
involved are small m both area and population and 
arc Incapable of economic self sufficicng- A sub 
stantial portion are former members of European 
empires and appear willing to continue an eco 
nomic affiliation with the former controlling coun 
try Such an attitude probably will benefit these 
nabons during their embryonic years for drasbc 
changes of economic partners sometimes can be 
unfortunate if not catasbophic Specific changes if 
any in the pace and locobon of economic acbvity 
in these nations will vary sharply with the actual 
objeebves of each and with their respeebve capaa 
ties to readi those objeebves Generally we can 
anbcipatc (1) closer conbol of exported mineral 
resources and higher revenues to exporting nabons 
from such resources as do leave (2) some efforts 
to improve domesbc agncultural efficiency and out 
put (3) some efforts to inibate or expsaid manu 
facturuig parbcularly of textiles and foods but also 
of diverse other items includuig iron and steel and 
(4) some efforts to reduce the present ravages of 
hunger and disease now charactermng too many 
imderdevcloped economies It also appears prob 
able that many such nabons will lake advantage of 
their particular locations and roles with respect to 
the cold war in order to obtam vanous forms of 
foreign aid from both sides of the non curtain The 
end result of their acbons may be to lessen some 
what the present dominance of world economic 
ocbvity a few technically advanced nations 
All four of these treni give evidence of con 
tinuing mto tlie immediate future It appears hkely 
that they and sbll other considerahons wiU result in 
a quickened pace and an increased complexity of 
ecOTomie acbvity parbcularly m tedinlcally ad 
vancedoperabons wherever found Mans economic 
I c$ with Jus fellow man and with nature are be- 
coming increasingly mtneate and perhaps increas 
jngly fniunatc as w^At the same tunc his outlook 
ylupefully IS becomlijg more sophist cated Tech 
i „,ctI advance frequenUy results in a pushmg back 
I of what once were considered natural restnebons 
\ 9iid in a widening of tfie range of feasible human 
\chotces The freedom t6 choose however is aceom 
pamed by an increased measure of responsibility 
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In today's highly organized soacties, the livcliliood 
and well-being of many people depend prx>- 
councedly upon the aetjoas of a few deciiiqp 
maVess, and a bad decision concerning the location 
of a manufacturing plant or farm or mine can be at 
least a temporary liability to people, organizations, 
and natural features somehow associated with it 
Today's decisions, therefore, ins'oKe more than ever 
before the selection of what appears to be the best 
in a senes of possibilities, and the allematwes to 
each must be weighed carefully before implemen- 
tation. Actual costs of labor, raw materials, energy, 
capital equipment and mailcting axe key consid- 
erations to the location and functioning of any 
cconotnic activity', as are tlic numerous other eco- 
nomic aitena outlined in Chapter 8. Also ini oK-cd, 
however, arc noneconomic conslderadoni, if we axe 
to as-oid economic determinism. Should a town be 
allowed to wither and die because nationwide coal 
mining is no longer so actiie as it onco was or 
because division points which once serviced the old 
stram locomotives are unneeded la diesel-motor 
maintenance^ If the clustering of economic activiQr 
makes for more economic efficiency, as it seems to 
do, does this justify the jamming of auQions of 
persons into metropolitan areas, sometimes creating 
*b}3ckboaxd jungles"? Is such cluxtenng sound 
thinking in an age when missiles can be “zeroed 
m" on urban complexes and destroy them in a 
single blast’ (Wearc not attempting bete a polemic 
against the centralization of economic activity but 
a suggestion of only a few mmeconomie considera- 
tions that necessarily present thejnsel'es when the 
location of economic activity is given careful 
thought.) 

It IS important to remember also that natural 
cooditioRs, while perhaps altered slightly by the 
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multitude of methods and tools des'cloped by rnaii 
for tliat purpose, axe yet very much wnfh us la the 
post a noRc-too-Iarge pcqiulation has used port of 
nature s bounty to excess. In some places, the best 
ores and forests and soils axe gone. In many areas, 
our expanding economics will have to get by with 
the poorer stuff. This we can do, usually with 
greater efficiency than our forebears, because our 
sctence and technology are more exact and ibcr- 
ough than theirs were. But we cazmot run rampant, 
we must still practice conservation— defined as wise 
use in our time. Alteroabve materials must be 
sought for those in short supply, especially for the 
natural features which are not replaceable. Alter- 
native outlets need to be considered for those mate- 
rials which are cither easily replaceable or in >ety 
adequate supply. Very possibly, as in no other age, 
this Is a time of the weighing of altcnuth-es. 

Thus far. we have considered only the s'icw* 
point of the indhndual person, firm, or oi^aaization. 
Ceognphic features, b^ever, do not exist ladiifd- 
ually Imt in intrreate regional combinabons. In the 
end analysis, man's economic and geographic use 
of the earth, which is the rum total of all regions, 
involves his considering Ukt wisest use of all perti- 
nent compocenls in a given region, and ultimafely 
of the earth itself. It £s at this point that the selec- 
tiOD of spotsiic features and courses of action 
becomes tncreasingly difficult, that quantitative 
measurement needs to be earned as far as possible. 
It is this regional and world view, this considering 
of all persons and things germane to the optimaJ 
functioning of a specific part of the world and nlti* 
Biately of the entire world, which maximizes the 
complexity of, and the necessity for more work m, 
economic geography and associated disciplines 
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Ssh imports, 404 
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per capita income, 63 

population, 63 
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Huron mioerals, 507 
Bort, 434 
Box looms. 532 
Boyle, Bobci^ 510 

Brahmaputra River, 83, 84, ITS, 29^ 
352.545 

Drassert process (see Oxygen processes) 
Brazil (world map), 12 
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petroleum, 253 
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agriculture, 127 
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agriculture, 133 
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climate, 87 

coal, 217, 220, 223. 233 
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cotton consumption. 342 
dairy products, 360 
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energy consumption, 208 
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471-474, 479-481 
and natural environment, 81, S3 
te pulp and paper industry, 528 
at source of energy, 210-284, 254, 
257,468 

as source of nitrogen, 423 
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transportation and storage of, 173, 
174, 212 

Coal derivatives, 508, 512 
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log) 

Coal reserves, 216, 217 
Coal and Steel Caminunlty, 141, 201, 
284. 266, 448, 450, 451, 477-482 
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way a^ coasts shipping) 
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Commonwealllk Sugar Anecment, 
Commune system of l a tmin g. 337, 
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coal. 210, 217. 220, 233, 214 

consuming 

cotton. 341. 343. 348-352 
oeonemte growth. 567 
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^mimidal economies, 31 
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as source of energy, 211, 212 
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near Iron Curtain, 33 
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( See alto Ownership and controf ) 
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CoQmial soils, 343 
Colombia (world map), 12 
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coffee, 329 
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idforms, 82 

petroleum. 240, 249, 252 
trade. 193 

Cokmi^m, 33, 179 
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sucar. 
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cotton, 341, 343.351,352 
dairy products, 359 
economic growth, 567 
electric power, 261, 262 
energy consumption, 208 
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Industrial metals. 45^ , i - 
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482. 485 
lute, 354 
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minerals and rocks. 408 
ml shale. 241 
petroleum. 238. 240 
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gold, 432 

industrial metals, 453, 486 
inland-waterway craft, 175, 176 
iron ore, 450 

non and steel. 459. 466, 482 
manufacturing. 457 
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petroleum, 236, 240, 241, 249-253 
pork and pork products, 370 
potash, 418, 421 
railways, 179 

role in economic dominatum, 39 
sulfur. 425 

tariffs and trade, 197, 201, 280. 293 
textile mdiutry, 543 
tobacco, 339 

transpo^tiOD equipment, 490, 497, 
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uranium, 265 
wool consumption. 372 
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agriculture, 127 
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paper and paperboard consumption, 
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trade. 197. SW 
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uranium mining. 284, 265 
Congo River, 91. 175 

Coniferous trees and forests, 103- 

105. 115, 148, 269, 376. 380. 
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(See alto Softwoods) 

Consumer goods, 4, 70-73, 275. 342, 
43^ 456-^60, 496, 533. 535, 540 
(See olio specific commodiUes) 
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307, 330, 364 
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beef and veal, 364, 365 
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dairy products, 3S9, 360 
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Eut Cennany, potash, 419-421 
lailways, 178 
swine, 372 
Uxbls Industiy, 547 
trade, 197, 280 
East Indies, petroleum, 240 
East Pakistan (see Pakistan) 

Eastern Europe (see Europe, Elastcm) 
Eastern Intoior coal field, 223, 225 
Eastern seaboard area, iron and steel, 
470-474 

Eoonomic conditions, Inteinal range 
o(, in techmcally advanced econ- 
omies, 41-44 

Economic development, cntaia, 34 
level of, 31-34 
reservations, 35 
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advanced economies, 14, 37-40, 
ra, 70. 293, 587 
Ecuador (world map). 12 
consumb| capacity. 68 
per capita income, 68 


uJwayi, 180 

tanff] a^ trade, 187, 292 
wheat, 292 

Effective and outlying areas, 29, 32 
Eisrpt (see Umted Arab Republic] 
Eiidoi, 351 

£■ Salvador (world map), 12 
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field, 431 

_ wheat aereement, 292 
Elbe River, 174 

Electric fitfruces in iron and steel in- 
dustry, 462-464, 474-477, 481 
Electric power, 210-213, 254-262, 
267, 511 

and nuclear energy, 266, 267 
Electric processes in iron a^ steel in- 
dusiy, 462. 480 
Ekxtitcal Industry. 482 

Electiochemutiy, 511 
Electronics, 457 
Elemcnu, 85, 86, 342 
atomic weights of. 511 
and compounds. 510 
(See also specific elements) 

Energy, UO-U4. 155 
ammale. 263, 357 

available, in technically advanced 
economics, 41, 42 
in chemical industry, 513 
from coal. 210-234 
consumption, 203-212 
electrical. 254-262 
fuel generated, 234 
inanimate, 359, 386, 405, 531, 533 
and location of production, 155- 
158, 161, 523 
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from minerals and so^, 40o, 411 
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nuclear, 170. 171. 210-213. 253, 
254. 262-267 
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233-253.493 
productxm, 203-212 
significance of, 207—213 
and trade, 213 
from wood. 263. 269. 499 

EogeTs law, 71 
EnUepreneunhip. 158, 449 
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(See also Ownership and control) 
Environment (tee Natural envnon- 

Environmdtalisin, 47 
Eqtultbnum economics, 46 
Entrea (world map). 12 
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Euphrates River, 83 
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industry. 514. 517. 518 
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fOTest-producU industries. 146 
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Europe, livestock, 359, 363-372 
manufacturing, 133-141, 155, 457 
motor vehicles, 490, 495 
mutton and lamb, 374 
nitrate imports, 423 
petroleum, 238, 251 
phospbale, trade, 417 
population, 11 

pork and pork products, 370, 372 

potash. 417, 420. 421 

pulp and paper mdustiy, 522, 528 

railway equipment, 496 

rice, SOI 

roundwood, 378—380, 387, 389 
tariffs and trade, 319, 320, 330 
tea consumption, 330 
textile industry, 546, 547 
wheat, 282, 234, 291 
wool 373, 374 

Europe, Eastern, commerclal-subsist- 


cotton imports, 352 
economic growth, 567 
energy ccnsuDipboa. 208 
fish consumpbOD, 393, 394 
inland-waterway and coastal ship- 
ping. 173, 174 
petroleum, 240 
sugar beets, 316 
textile industry, $47 
trade. 198. 280 

Europe. North Ccstnl landforms, 82 

Europe, Nortitm. dairy products. 361 
lorests, 104 
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fish and fish products, 393, 3S 
404 

fishmg, 145 
mte imports. 354 
tandforms, 84 
per capita coosumption, 42 
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change 32 

plant imports, 344, 355 
population, 84 
pr^uction, 84 
iailways. 177, 178 
soil productivity, 117 
sugar beets, 313 
tariffs and trade, 190, 200 
tobacco Imports. 337 
wheal, 284 

Europe. Southisn, trade, 197 
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Fnace. krO. 217. 220. 229-234, 423 
caosanune capauty, C8 
jairy proaucU, 3^)^63 
eleutric power, 2£S, 257, 261 
eocrgy coosumptiOD, 229 
food processiog industry, 5S0 
gold, 423 

iroa ore, 433, 440, 446, 451 
iron and fleel, 459, 467, 476-482 
jule coosumptioii, ^2 
muufactunog tre n ds, 141 
mfnenls and rocks, 406 
motor vehicles, 461-495 
mtiogen. 423 
overseas affiliaTps, 196 
per capita income, 68 
petroleum interests, 247-253 
populaUon, 63 

pork and pork products, 370 
potash, 419-121 
railway eouipment, 493 
railways, 176 

rouadwood, 269. 376-380. 387, 339 
ihiphuildin^^ 500 
sugar heets. 314-319 
Unia and trade, 201, 202, 234, 292 
testile Indusby, 847 
/ lohacco ImpM, 333 
wheat, 282, 283, 236. 291, 293 
wool eonsumpbon, 072 
Frasch process o{ sulfur exOacUon, 
424,425 

Fnl^t rates, 154, 157, 158, 162. 189, 

, 228, 442, 448, 474, 479, 537, 554 
fSre also Trans^cUtloa costs) 
French Guiana {world map), 12 
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French Indochina, sociological dual- 
ism In, 48 

French Somaliland (world map), 12 

Froa.tee periods (world maph 126 
Fruit culture (see Commercial gar- 
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Fnut processing (see Food processing 
industry) 

Fiuiti and vegeUbles, 128, 131, 133, 
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Fuel 108, 170, 192, 193, 202. 268, 
269. 411, 460, 465-169, 514 
Fuel-generated cnagy, 254 
Fuel on. 245 

Fuel wood, 268. 269. 377-380, 383. 
387, 389 

Fugitive materials, 407, 408. 439 


Gabon (wotEmap), 12 
_ agriculture, 127 
Ganihia (worM map), 12 
t-angea River, 83. 84. 173, 296. 352 
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Garden vegetables, misa. 131. 133 
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Casolino, 241, 24^ 3®^ 

Gauge, railway, 179, 180 
Gem diamonds, 434, 435 
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Ghana (world map), 12 
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Greece, iron and steel 468 
tariffs and tiadc, 201, 292, 293 
wheal, 292 

Greenland (world map), 12 
climate, ^ 
landforms, 83 
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map, 36 

in technically advanced economies, 

41,42 

Guano, 415, 423 
Cuatonala (worU map), 12 
coffee, 329 
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32 

per capita propmsity to esenanga, 

petsoleum, 251, 252 
roundwood consumptioii. 379 
tanffs and trade, 292 
wheat, 292 

Cumea (world map), 12 
coffee, 329 
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Gulf Inlracoartal Waierway, 174 
Gulf ef Mexico. 82, 135 
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tanffs and trade, 193, 201, 292 
wheat. 292 
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sugar. 310. 321, 322 
tariffs and trade, 321 
Hay. 360, 061. 367 
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Kemp, 128, 130, 355, 534 
Henequen, 130, 355 
Higgins, Benjamin, 48. 47 
Hill country, 81-^ 

Ilimalayai, 83 
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Hispaniola, climate, 92 
Historical background. 4» 
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of food processing industry, 550 
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laljwaye, 180 

roundwood coonunplion, 379 
tariSa and trade, 194, £01, 292 
tea conaumptiOD, 330 
wheat, 292 
wool, 372^73 

Newfoundland, pulp and papei indus- 
tiy, 527 

Newsprint (*ee Pulp and pape* indus- 

liy) 

Nicaraeua (world map), 12 
Uit£ and trade, 201, 292 
wheat 292 

Nickel, 83. 427, 436, 451, 460. 491 
Niger (world map], 12 
Niger River. 83, 175 
Nigeria (world map), 12 
apiculture, 127 
landfonni, 83 
Nile River, 83, ITS 
Nile Rivet valley (Eg,, .. 

Nitrate, 411-413, 421-423 
Nitrate Fioducen Aasocabaii, 421 
Nitrate resatvei, 422 
Niftogeo, no, 153, 288. 413. 414, 
417, 42M23 
Nobel, Al&od, Bll 

Nodal cegloni, 29, 126. 202. 361, 368. 
369, 393 

Nonaltoy itcels, 400 
Non^nunumst natlona, chemical in* 
duitry, 617, SIS 
coal, 216. 233 
coffee trade, 330 
cotton, 341, 343, 351, 352 
dairy pioducti, 359, 364 
diamonds, 434 
electric power, 261, 262 


North Amenca, cnminacial gram 
farms, 288 

fish cQUSumptibi^ 393^ 394 
grazmg. 146 

hydroefectne polcoUal, 262 
inland-waterway and coastal ship- 
ping, 172, 173 

landlnmia 81-^ 
bvestock, 359 
mnnilfartufiag- 138*141 


fish and 6sh products, 402 
forests, 387 
gold, 428, 432 
indu^la] metals, 486 
Iron and steel, 465. 466, 482 
motor vehicles, 490 
petroleum, 236, 240, 219 
potash, 421 

textile industry, 535, 547, 543 
thorium, 263, 265 
tobacco, 339 
uranium. 265 
Noefertous metals, 433 
Nonmetallio materials (see Minerals 
and rocks) 

North America, agriculture, 128, 132. 
134, 358 

beef and veah 365 
climate, 91-95 


populaLmn, 93 
ruway equipment, 4M 
railways, 177-180 
roundwood, 376. 389 
silver. 433 
sulfur. 424 
trade, 193 
wheat. 284. 286 

North Atlantic shippmg routes. 168, 
169 

North Borneo (wald map). 12 
North Korea (world nup). 12 
rice, 300 
trade, 197 

North Pechora Railroad. 381 
North Sea. 82. 399 

North Vietsam ( DemooaDe Republic 
of Vietnam) (world map). 12 
tDtcukuie. 127 
rice. 300 

North Wales coal field, 232 
Northern coal field. 226 

Northern Sea Route. 382 

Northumbesland coal fields. 232 
N<»way (world map), 12 

electtie power. 257. 261 

fish and fish products, 401-404 
iron steel. 462 
ocean shlppmg, 169 

and paper Industry, 524. 528 
railways. 176 

roundwood consumptmn. 

tariffs and trade, 201. 292 
2S3, 254, 26Z-26T 

Nyasaland (see Rhodesia and Nyasa- 
Nyl<m*^ Man-made fibers, Teitile 
tcdusby) 

Oats, 128. 132. 133. 305. 358 

Ocean l 

(See nim Tmdii w«ld) 


Oceania, agricultural ttends, 358 
coal, 217 

dairy products, 359 
forest reserves, 376 
hy^electric potential, 262 
rutrate imports, 423 
petroleum, 250 
potash consumption, 417 
rice, 294 
sugar, 319 

Ohio River. 174, 225, 229 
Ohio River area, Iron and steel, 476- 
473 

Oil exploration and development, 
regulations. 251, 252 
Oil laws, 251.252 
Oil reserves, 238-242 
Oil shale, 241 

Oils, ve^abla and animal, 358, 371, 
376. 505 

Oman (see Muscat and Oman) 
Open-hearth furnaces, 462-464, 467- 
469, 475 

Open-beaith steel process, 462, 473, 
478-481 

Open-pit mining (sea hluung and 
Ore *}s^^merali and ndcii Iron 

Ore smelting, 460, 466 
Organic energy, nonfossiluerout, 268* 
271 

Organizabon for Economin Coopera- 
tion and Development, 201, S02 
Organization for European Coopera- 
tion and Development, 201 
Organization for Eumpean Economic 
Cooperation. 201 
Orinoco River, 82. 175, 248 
Orinoco River valley, iron ore, 449 
Orion (see Textile industry) 

Outer Seven, £01. 430 
Outlying areas, 29, 32 
OverproduetiDn (see Agncuhiiral sur- 
pluses) 

Overseas affiliations. 195, 196 
Ownership anA control, chemical in- 
dustry, 517 
coffee industry, 328 
cotton mdustiy, 346, 347 
diamond industry, 435 
electnc power, 256-262 
farms. 52-60, 128-132 
food proccssmg industry, 554, 558 
forests, 386 337 
gold, 428, 432 

gram industries, 286, 288, 290 
inland-waterway and coastal craft, 

175, 176 , 

iron and steel industry, 474, 480 
jute industry, 354 
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Owoenhjp ud cODtiol, mlniog uid 
quiming induitne*, 406. 417 
420 444. 447 449 
oKrtor >-eIucfc ladiuUy 43S 
utnle producuon, 422, 423 
ocean oaft and sapping 169, 171 
petroleum mdurtiy 246-249, 2]! 

radroadr. 180-1S3 
nee iodurti]' 297 300 

shipbuilding, SOI 

su^r lodur&y 310-313, 313 
(e« lodtisOy 333 

indusby S41~&46 
tobacco industry 337 
Oiygcai. Se^ 110 43^ 4 j9 461-464. 
SIO 

Oijgca converten, 4&a 4 5 
Oiygai fumacei, 467 474 
Or)gea pioceues. Iron and Reel. 462, 
464.4-4.48l 


Faofic Ocean, fis h infc 390-401 
tbippieetoutci. 169 
Paints and vanishes, SOo 506, 511 
Palostaa (erorld map) 12 
a^ieultufe, 127 
cOQsummg capacity 63-— 0 
cotton, 349-3i»2 

lalaad^aterway and gcatf»l ship- 
pmg, 175 

jute consumpbos, 3o2, 3o3 
Lx.dfaniu.S3 
livestock, 360 
pa capiu mcooie, 63 
petroleum, 2ol 253 
populatKJB. 11 63 
nee. 294 296,299 
subsistence eccmo u ues with tome 
comioerce. 32 
sugar 303, 313 

tanSs and trade, 194, 201, 3a2 
tea. 334 

textile industry 545 
Fahnoil. 130 562 
Facur knot. 83 
Fanama (wurld map) 12 
peboleum laws. 252 
roondwood consumpben, 3-9 
tariffs and trade, 292 
wheat. 292 

Panama Canal , 169 173-1-5 '>49 
Panama r^fvgl Zone cooBXiacul econ- 

omy 31 
Paper SOo 511 

(See aha Pulp and paps mdustiy} 
Fapaboaid (see Pn^ and paper m- 
dosby) 

Fapennalang processes, agl, o22 


Papua (is-nbi map} 12 
petroleum, 252 
Paraguay (wmtd map} 12 
consuming capacity <sS 
pe* cap ta Inomne, 68 
popuUbao, 03 
trade 197 


no 114 326 

Passenger cars (see AaiSwsy eejui^ 
Pasteur Laui, 550 

Pasteiinzatiois (tt* Food pncessing 
industry) 

Patagonia Dmorl, 94 
Peanuti, 126 128 130 
Peat as source of energy 215. 203- 
2-1 

Pechora coal fitU. 222 
Pedalfrnc soils. Ill 114, 312 
Pedocahe sods. Ill 1I4 
Pelspc life, aOo 393-403 
rcalaMta of Wales ccal £clds, S3-, 
233 

PcDotoe Vpluds enal fields. 222, 223 
Pentosan used m milp and paper in* 
duay 520 521 

Ptf etpaj cakrae inUkA 71 “2, $-5 
232. g07 

Per capita capaoiy In connaae, 294 
Per capita cash iDOome, 32 
Per capoa coDsuiiipiion. 41 42, 71 
-2. 233. 291. 324, ,>j 0 
of energy 203. 210 
Per cap ta forest mava. S ' 6 
Per capita pnsa natmoal product. 35 
36.41 42 

Per ca{Bta productivity 2~S. 351 
Per cap ta propoasily to exchange, 30- 
32.3a 1:3 

Perfaa. Sir UdLain Henry Sit 
FmnafroR. 114 
Fcxsiao Gulf, petroleum. "46 
Peru (wcrld map) 12 
clcaate,91 


0.343 
free market. 322 
iron CTe. 443 
po' capita mcomet, 68 
petiolenm. 240 SS2, 2a3 


Petroleum. 141 144, 1'7)-174, 1S2. 

200 

as source of enerjy 210-213, 229 
2J3-254.2S7 

traniportatsoQ and stcrage of, 21- 
Petrolcum laws and conccsswa sr 
ranganeots, 251-253 
Petroleum and natural gas. 

Industry SOo 507 515 
use in textile industry 534, Si3, 
540 

Petroleum products. 131 173, 1 4, 
132, 1S3, 200 

Pcboleum f e£iiio &, 424, SOT 
Petroleum reserves, 233-242 
Petroleum traps, 237 242 
Petrolifenjus areas. 233 
Pharmaceuticals, 511 512 
Phihppiaes (srortd map) 12 
aba^. >sS5 

consuming capaesty 63, “0 

gold, 431 

iroo ore, 440 451 431 
bvcstock, 3o9 
per capta Inecese. 63 
petrokum hart, SS2 
population. 63 


wmys. ISO 
silver 433 

socaokpeal doahxm m. 43 
tariffs and trader 197 201.292,321, 


smaH-onit ahinue^ I'S 
soc^loo^l dualisn m, 45 
Mgar SnTsiO 3.3 
ta^s and tradft 292. 321 
textile mdustiy 546 
wheat. 292 
Phillips, Paul C 44 
Phosphate, 411-417 
Fhosphale reserves, 415 416 
PbiKphate rock. 507 
FhospEiatic Ir mes ton p . 415 
Phosphorus, 86, UQ, 413, 414, 433. 

443-146. 462. 4 4. 4 8 
p^jtoplasltoa. 3&a-400 
Bg BOO (see Iron and steel) 
Pipelines. 164. 16o 18-, '’4-, 243 

2u0 260 

Fit props, 334. 3S7 
Pittsburg Phis system, 474 
Placer (bposOs, ^Id. 4,.8-431 

pUtmum-type m et als, 414 
PUms, 81-34, 342-340 SSo 
Plankton. 3S>-400 _ 

Plant ebeis. 123, 133. 3-0-3iJ 
( See Texble mdusbv ) 
pl^ hfe (see Vegetation) 

Plant sutraazts, a97 39Sv 414, 

Flantatmn agriculture, 124, 129-151 


Petrod^m^ls, S12-516 


sugar' 
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PUsQc aad syotheUc materials, 506, 
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Plateau of Iran, 83 
Plateaus, 81-84 

(Sea also specific plateaus) 
Flatmuni'group met^ 427, 432-434 
Po River valley. 253 
PodzoUc sods, 114, US. 318 
Poland (world map), 12 
coal, 217, 220, 229, 233 
consuming capaci^, 70 
electnc power, 2Sl 
Bax, ass 

iron and steel, 480, 482 
nuneials and rocks, 408 
pork and pork products, 370, 372 
potasb, 419 

railway equipment, 498 
taJways, 178 
roundw^, 387 
lanBs and trader 197, 321 
textile industry, S47 
Political boundMes, effect on trade, 
13. 189 

Poldcal units, U-14, 28-40 
and amculture, 127-133 
and cliinate, 97 
and mineral 89 
world map, 12 
Populabon, 68, ^ 

and agriculture, 123-128, 129, 131, 
275, 278, 283. 290, 291 
and chemical industry, SIS 
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Population grcrwtl^ rural and urban, 27 
Pork and pmk products (se« Meat 
and meat pmucta) 

Port facilities, lOO-ieS, 172 

Fort and hinterland. relaUonship, 188, 


as unit of organization, 183, 190 
Forts, leS-16^ 185 
(See elw Trade) 

Portugal (world snap), 12 
co^217 

Mluds. 384 


dairy prodi 
manuiactur 


345 


and cotton, 342, 351 
aod dairy products, 361 
and fishing industry, 393, 399. 401 
and food processing industry, 552, 
553. 562 

and forest-products industries, 380 
and human energy, 271 
and labor force, 10 
location of, 32 

and location of production. 157, 158 
Malthusian doctrine of, 2^24, 73, 


Fredous metals and stones, 427-435 
Preopitatioo (tee Clunaic) 

Preserving (are Food ptocessuig in- 

Price supports, coffee, 329 
Pnmibvo-subslsteoce agriculture. 124- 


127 


and markets, 158 

and meat products, 384. 36S 

and mining actmUes. ii2 

and motor vehicle industry, 492- 


and pulp and paper industry, 523 
rural and urban oecupance patterns 
of, 24 

and textile industry, 535, 537 
Water and. 99 

and wheat consumpUan, 233. "90 
Population growth, 11 , 21-24, 125, 
128. 149. 185, 351, 565, 568 


Printing paper (see Pulp and paper 
mdusby) 

ProcessiDg costs. 151, 153 
Frocuremeot costs. 151, 153 
Producer goods. 4. 70. 74. 275. 405. 
430. 4561 457 

(See obo speaEc conunodities} 
Productmv agncultural commodi- 
ties, 123-137, 270-279 
of aircraft, 501-504 
of beef and veal. 385-389 
of chemicals. 513-517 
climate and, 93-97 
of coal 220-228. 229-234 
of coffeit 324-329 
of com. 301-305 
of cotton, 342-Kl 

of dairy pioducts, 359-382 

definition of, 4 
of diamonds, 434. 43a 
of electnctty, 250-282 
of energy. 208-212. 258-262 
of fish and fish produetja 394—403 


I^oductlon, of fiax. 355 
of fuel wood, 2^ 
of gold, 428-131 

of industrial metals, 451-453, 482- 
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of iron ore. 433-150 
of iron and steel 486-^82 
per capita, 438 
of jute, 352-354 

locational considerations and, 148- 


overseas affiliates, 198 

railways, 180 

rmindwood imports. 369 

tariffs and trai^^ 201, 292. 338,. 384 

tobacco, 339 

wheat, 292 

Portuguese Guinea (world map), 12 
Portuguese Timor (workl map), 12 
Potash, 411-413, 417-421 
Potash reserve^ 419-421 
Potassium, 90, 110, 413, 414, 423 
Potassium rauierals, 507 
Potassium nitrate, 422 
Potomac Rivo, 100 
Poultry (*r« Livestock ai^ pouloy) 
Prairie grasses, lOS. 106, 109, 115 
Praine sods. 114-110, 301, 302, 343, 


of manufactured goods, 457 
(See alto specific commodities) 
of minerals jtmI rocks, 407-410 
of motor vehicles, 490-498 
of nitrate, 421-4U 
of petroleum and natural gai, 244- 


of phosphate, 413-417 
of platmum-group metals, 433, 434 
of pork and pork products, 370- 


of pulp and pa^, 523-523 
— '■ 'quipmea* ' 


>f rice. 2t 
of Toundwood. 379-387 
of ships. 498-501 
of silver, 433 
of sugar beeB. 314-318 


424-425 

of tea, 332-334 
of texbler. 535-547 
of tobacco, 335-338 
water and, 100 
of wheat, 284-291 
of wool 372-374 
world patterns of. 123-147 
Reductive forests (see Roundwood) 
noductive occupations. 4-10, 16. 84, 
98, 100, 118. 123. 407. 458 
defimbon of, 4, S 
and inanimat e oiergy, 207 
interrelationships among, 5 
locational asptxts of, 148-162 
trade and, 203 

Prompt industrial scrap, 465, 473 
Protecbve tariffs, 199 

( See alto Tariffs and controls ) 
Puddling fsocca, 467 
Puerto (world map), 12 
commeroa] economy, 31 
sugar, 321 

ta^s and trade, 321 
Pulp nulls (see l^Ip and papa in- 
dustry) 

•* r industry, 520-529 


Pulp and paper industry, 
(See alto Pulpwood) 
Pulpmg processes, 520 
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PuJpwood. 377-3W, 5S7. 5S9. 520. 
522 

{Set eiu Pulp ftnd {uper ladasery) 
PjTitti, <24. 423. 5J0. 507 


Qalar. pettokum. 240. 248 
QuuT}-iDg («c( Minuig tod (^itriviag) 
Quittzile {see Mioet^ tna rocu) 
Qucbcc>Lai>ndar field. Iroo on, 448 
Quotu {see TtnSs tad oontzclt} 


RtditUon, 2&t. 530 
Rtdiaactive coobOLmatiao, 2&9 
lUdioactive waste, 266 
Raduua lliQ, urtoujm, 265 
Railway equipcaoot, 49S-tS9 
Railway gauge; 179, ISO 
Railway potid^ 180-182 
Railway loUieg stock. 496-49S 
Railway Riutrs, ITT^ITO 
Railway shippieg, 194. 17^1S2 

of tgncuzunl cosnoiodioea, 291. 557 
o! coal. 22a. 231 
o( coSe^ 330 
o( cotton, 352 
«f daisy nodueu, 392 
0^fisl^404 

of hreit aroducU, 33$ 
of m» ore. 433-449 
of livestDck, 3^ 
of taotse v^ucles and ]urb, 493 
<d bitraSs, 423 

of pecnletan and sutural gai. 242, 


of tea. 334 

Railway tenuoals. ITS; 177 
Railway tresds, 180-1^ 

Range cattle (see Livestock aod pgut 

by) 

Raw mataul^ )5 ICO. 101, 141, 151, 
192, 193, 203. 473 
deplebfmof. 138 

and labor, 15S 

and Jocalion at taodiistmo, 149- 
15^ 161,463 

(See also sp^ofic ojoiTnod i ties aod 
lodostnes) 

Raw timber (see Fccet-prodacts ut- 
dustnes. Bousdwood } 

Rayon (see ^(an^4aade fibeia. Textile 
mdostiy} 

Reacbos^ rhmuca^ 50% 509. 510 
Reactor beat, 291 
Reactor rnater^;., 291 
Reaeaboo. 173, 233 
Red Sea. 416 

Red and jieDow soils, 114. 11^ 34^ 
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Snieg^ (world map), 12 
SeiMce occupallons {see Secoodary 
occupations ) 

Seven hlwds, 443 

Seven-Year Plans, 261. 349. 351. 516, 


Sliaft-and-tunnel muung (see Mining 
and quarrying) 

Shales {see Minerals and roclis) 
Share-cropping {see Ownership and 
control, (arms ) 

Sheep ( see Livestock, Meat and meat 
pr^uets, Wool) 

ShipbiuldiDg, 49&-501 
Sliipping routes, inland and coastal, 
164-16T, 172-174 


Ship)atds (see Shipbuilding) 

Sicily, petroleum, 252 
>ulfiir,42S 

Sidcrite, 43S. 439. 446, 447 
Siena Leone (world map). 12 
diamond^ 434 

Sierra Nevau Mountains, 258 
Sikkim (world map). 12 
Silesian district, coal Held, 229 
Iron and steel, 480 
Silk fahnce (sre Textiles] 

SiDc Industry {see Textile industry) 
Sdier, 427, 430-133 
Siller alloy, 432 
Silver ores, 50? 

Single-shuttle loom, 531, 532 
Sizing. 531 
Slag. 460. 461 

Slate (see Industrial materials, Klui- 
crals and rocks) 

Slaughterhouses (see Meat and meat 
products) 

Slivers, 530 

Sociologicai duahan, 48 
(See also specific areas] 

Soda. 503. 511, 517 
Sodium chlonde. 422 
Sodium nitrate, 422, 423 
Sodium sulfate, 422 
Soft wheat. 286. 288 
Softwoods, 103-105, 146, 269, 358. 
389. 521, 522 

( See also Coniferous trees and for- 
ests) 

Soils, 109-118 

and cofee production. 326-323 

and com pr^udion, 301 

and cotton production, 342-346 

and forests, 112-114 

and grasses. 112. 113 

and jute production, 334 

and rice production, 296 

and sugar beet pioduclJoii, 315, 313 

and sugar cann production, 303 


Soils, and tea yodnetton. 332 
and tobacco production. 3^ 
w«td pattern of (map), 103 
Solar esagy, 212; 2^ 2^ 

Solar ladiab^ 91 

Solvay, Ernest, 511 

Somali Republic (world map), 12 

Sonora Desert, 94 

Sor^tizn, 128, 3(£ 

South Africa (an Uoion of South 
Africa) 

South Amoica. a^icultufe, 132, 133 
clunite, 01, 92 
com. 304 

fish consumption, 394 
frvesU. 104 
grasses, 107 
grazing, 146 

bydroelectTic potential, 262 
inUnd-waterway and coastal ship- 


pmg, 173. 175 
Undforms. 81-33 
luhate imports. 423 
petroleum. 238, 250. 25) 
railway equipmeol, 496 
tea. 333 
trade. 197 
wheat, 234 


wneac, 

(See afro specific couAines) 

South Korea (world map). 12 
agneullute, 127 
coosumiog capaaly. 68 
peat. 271 

per capita income, 68 

popubuoo. 68 

rice, 309 . . , 

South Vieloaro. Republic of (world 
map). 12 
agncultuie. 127 


South-West Africa (vrorld map). 12 
Southwestern coal field, 229 
Soviet Onioo (world map), 12 
.gnculmre, 132-I3S. 153, 280 
aircraft iodiistry, 594 
beef and veaL 364. 365. 3M 

cheinual Industry. 514-318 
climate. 94. 07 
coal 21ft 217. 220-323 , 423 
consoniiDg capaaly. 70 


csKmoUe 

cotton. 341. 343. 349^ 

/tnir y inoducta. 359, 362 
diamonds, 434 

401-494 
(Uhtne. 145 
Sax,^ 


Soi let Union, forest-products indus- 
tries, 143 

forests, 105, 106, 109, 376 
gold, 428. 429, 432 
grosses, 109 
hemp, 355 
hinterlands, 189 
industrial metals, 453, 454, 486 
Inland-waterway and coastal ship- 
pmg. 173, 174. 381, 382 
iron ore, 436-140, 444-446, 450. 


iron and steel 437-460, 465, 468, 
469. 473-478, 481, 482 
landfonns. 82, S3 
hvestock, 368, 371 
manufa^urm^ 138—143, 457 
( Ses also specific commodities ) 
minerals and rocks, 406-410 
motor vehicles, 490-495 
natural gas, 241, 244 
ocean shippug, 171 
oil shale, 241 
peat, 269 

per capita propensity to exchange, 


petroleum, »8, 240, 244, 24S-250 
phosphate, 413-417 
pipelmes. 182 
plabnum-lype metals, 434 
population, tl 

pork and pork products, 370, 371 

polasb. 417-121 

pulp and paper industry, 523 

raiiway equipment, 40ft 498 

railways. 173-180. 381, 382 

roundwood, 378-334, 387 

shipbuilding, 501 

Silva. 433 

soils. 114. 117 

sugu. 307, 316-319, 322 

sulfur coDSum^on. 424 

tanfs and trade, 1^, 280, 322 

tea. 330 

textile industry, 535, 542, 543, 546- 


tobxcco, 335-333 
transpo^tioa fadhties, 164 
uranium, 265 

sirgin and idle lands project (map). 


wheat, 282, 283, 286, 287. 291 
wo^ 269 
wool 372, 374 
Soybeans, 128, 136 
Spam (world map). 12 
elecfric powa, 257 
iron and steel 467 
manufacturing, 139 

( See also specific commodities) 
rnmnr vehicles, 433,493 
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Spaa, o%eneal 199 

pctroleuoi, 251 252 
pork ftud potk products, T*0 
poUsb, 419 429 

ruhvajs, 180 

tanffs and trade, 201 292 
wheat. 292 
wool. 5 2 

Spanish Sahara (wotU map) 12 
Sparrows Point son and steel plant, 
449 

Spnuuaft 532, 542 
Standard gauge railroads. 180 
State ianns. 017 049 063 
Steam engmi^ 497 490 499 
Steel (see Iron aial tteel) 

Steel furnaces (we Iron and steel in- 

Steel milU. 442. 446, 449 
Steep Rock SeU. iroo ore, 449 
Steppe grasses, 103, 106, 109 115 
Steppe nils, 114.119, 042 
Ster^ bloc. 131 l^lda 200 064, 
off} 496 
nap. 39 

Stockpiling of agrtculmral products, 

2 6 

Stones, preoDus, 434, 435 
StCRfi^ of coop' 212 
SubnLes, 338. 048. 047 
Suhastenoe economies with same com. 

nene. 32, 33, ISO 
Sudan (world toap) 12 
Sues Canal. 169 1 9, 1 5 
Sugar luO 307-<322. 357 3»S. 077 
SSO 

Sagar acts, 31S-4321 
Sugar beets, 133. 314-318 
saeidi, 316 31T 
Sugar cane. 128. 308-314, 520 
jTeUx, 010.312 

Sugar raiHs. 010.313, 319 SoO 
Sugar proceseug (see Food pniceu. 

me industries 1 
SulSde ores. 507 
Sulfides. 424 507 

Sulfur SO. 110 411-413, 423-42o, 
439 44^ 462. 497 507 521 
use in chemical mdtutry SOT S18 
Sulfunc mod, 423. 4-4, SOj 507 511 
SIT 

Sungari Ric*ur 92 
Supaphtuphate, Sll 
Smmaai (wuild map) 12 
Swaziland (world map) 12 
Sweden (wnld map) 12 
aimaft mdustjy 504 
coal, 233 

cpngjmmg capacity 68 
daily pmdacSx, 360 
electtic power 257 


Sweden, £ah Inpcrt^ 404 
hisleilands, 1S9 
Iron ore 440 443 446. 451 
iron and (treb 46X 467 4 8 
motor vehicles, 491 403.496 
nuclear energy .69 
per cap ta mmoie, 68 
popul^wo, 68 

pulp aod paper uadusUy 524. S^ 
raihaa)!. 1 6 

rouidwood. 3*8.360 387 383 
ihifdniildio^ 500 
Uti£t and trade, 201 233 
tobacco fanpotts, 3a9 
wheal. 293 

Swine (sr* LhrcstodcanJ poultry) 
Switurlandf work! map) 12 
aircraft tnduflry 504 
consuming capacity 68. 69 
ctifiY products. aOO 591 

motor Vehicles. 493 
per eapiu Income, 63 
petroleunn SS2 
ppuUtkm.68 
tailwa>-s, 1 6 
Wtfsaadtndei20t 292 
wheal. 292 

S>-sthetic 6hss (MwTeitileadiifOy) 
S -Dthetic o,eroge(l. 422, -CS 
S}Tu (see Ua9ed Arab Re^be) 


TsaRute;44) 442 
Taiwan (see Nabonalist Ouna) 
Tacganllka (w«tU map) 12 
diamoods, 434 

rmmdwuod oonsumptiDa, 3*9 

SisahaSS 

Tank cats (weHaiivaT shipposg) 
Tank trucks fsrr Truck shipping) 
Tankas (•eeShipbuOdiDg) 

TanniDg nialenaln 14^ 3*7 41L 417 
Tar 377 511 512 
Tar sands, 241 

Tariffs and osobol^ 12. 13. 1B& 193 
597 

beef and veal peodneb 360 
coffee. 330 
cotton, 3o2 
daoY peodnets. offt 

e>i^^22 

Bon and sted. 442. 4o0, 451, 480 

mob* vehicles and parts, 496 

narate. 422.423 

{dKHpltale, 417 

{wlp and papa S29 

su^ 318.322 

tea. 334 

textOa. SoS, StS 

tobacco 33^ 3% 


Tariffs sad costrols. wheat. 233. 294 
Tarim Rjvti basin, desert, 94 
Tat laws ( we Tariffs and controls ) 
Tea. 128 3oO-31S 
)ieldi,333 

Technical^ advanced eamomies; oi, 
36.41-44 

agrieuW. 132-13^ r2-2TC 
aircraft. S03 
airline traSc, 184 

products. 357 
animate eoerw 271 
autoenatsoo. 71 
beef and resJ, 364, o69 
cbenucal tadusSy SI? S18 
coffee 3.4.329 
CDasumine capacity 69 
11.458.457 


iuisptioa. 4 ; 
a. 304 


cotton. 342. 30. 372 
dairy {roducts, 359 362. u64 
elrctncpowiT ,^262 
taerty 207 208. 213, 268. *67 

fcTtiliratsin. 413 

fish s^ fish prodnets, lO 39% 
3H 400-404 
&az.3S5 

food proeessng mdiutry 549*S2 
forest.preduets ladustries, 146 
h>-dreewcbie potmaali, *6* 
i^ustnal metals. 4al.4a 3 . 432, 4S6 
inland waterway and cnartal ship- 
pm^ 1“2, l"5 
non ore, +J6, 447 436 
mm aod steel 481 482. 4S3 

t ile.3S2 

restock. 3>9 381. 369-3*1 
inaniifacti,inag, 140 156, 437 
map, 36 ^ ....un it. 144- 

""""iL 405 400. 410 411 
monetary natems, 4.3 
motor vehmles, 493 
nuclear enagy 266. 267 
Ocean sbippiag. 16S, 169 
petrofeom »nft natural gas. — ’w 
240-244. 2o0 .i>3 
Polibcal and ecmcsDic dconinat)^ 
by 14. 37-40 © *0 291 
{wtash. 417 421 

pulp a^ papa mdustrv S.-1 3*8 
railways. 1 6. 1*9 ISO 
nmndwtiodL 3*8, 3S£> SS7 383 
rnsar j 07 313 314,319 320 
UilfuT cQDsmnptroo. 424, 4w0 
tariffs and trade, © 0 !t^ 

190 196. 1» 200 ’'9 
233 

tea. 324. 3 j 0-332 
textile mdmtiy nil 533, 
tobacco 324. 3*9 



INDEX 


TecLolcall)' advanced economiet, tools 
and mechaaizaUon, 565 
buisportaboD fauLUes, 161, 1S4 
wheat, 261, 203 
wood, 269 
wool. 372-375 

Tenant fanning {tee Ownership and 
control, farms ) 

Tennessee River, 174 
Tennessee River valley, 258 
Toioessce Valley Authority, 257, 258 
Tertile industry, 156, 346, 3S0. 351. 
511, 512. 530-548 

Tertifes, 340, 342. 351, 372. 457. 530- 
548 

( See also Plant fibers ) 

Thailand (world map), 12 
agriculture, 127 
landfonns, 83 
liwstod;, 359 
nee, 294. 300, 301 
Thar Desert, 94 

Thermoelectric energy, 254-263, 270 
Themu ptocesa. 48^ 478 
Thorium, 86, 263, 265 
Tibet, pixlag. 148 
laodromt, 83 
Tlgni River, 83 

Tipis Riser valley, petroleum, 246 
Timber (see forest'products Indus* 
trus, Forests, Industrial wood) 
Timber reserve*, 105 
(See alto Forest reserves) 

Tin, 408, 436, 451. 454 
Tin ores, 507 
Titanium, 86, 436^ 502 
Titanium ores, S07 
Tobacco, 128. 130, 335-339, 358 
Tobacco luipluses, 338 
Togo (world map), 12 
Tombigbee River, 229 
Ton-mileage, 164 

Tools and mechanizatioo, agricultural. 
126, 130-137, 276, 288, 291. 300, 
302. 310, 314-318. 334 343, 346- 
349, 367 
fishing 400, 401 

in foM processing mdustiy, 550, 
559 

in forest-products industries, 386, 
388 

In manufacturing, 457 

(See alea .^wciflc commoditjes 
and Industries) 

in mining, 407, 420, 423. 433. 439. 

442-444, 447, 449 
in pulp and paper industry, 522 
in tcrtiJa inoustry, 531, 533, 543- 
546 


Trade, domeslfe^ agricultural i 
mndities, 135 
beef and veal, 3M 
chenucai pi 


^uy products, 362 
enogy, 213 
fish, 404 
gold, 426. 432 

mdustnal mteAlu, 431, 452. 477 
iron or^ 445-451, 471. 472 
min«al« and tocfc*, 41 1 
motor vehicles and parts, 495 
natural gas, 250 
petroleum. 240, 250 
potash. 421 

processed foods, S49. 555. 557 
nee. 300. 311. 318 
roa^wood, 3 ^. 888 
sugar, 312. 313, 318-320 
tea. 333. 334 

teitiles, 535. 530, 543, 545 
wheat. 288. 291. 318 
wool.8T4 

Trade, world. 10, 11, 14. 190-203, 
293 

chemical products, 518 
coal, 220 

coffee. 325. 329. 330 


dairy piquets. 860-884 
diamcmds, 435 
electric power. 256. 262 
energy, 213 

fish and Bib products. 394 404 
8a*. 355 

forest products, 893 
gold. 428. 432 

industrial metals. 452. 454, 484- 
487 

non ore. 437. 440-451. 471. 472 
iron and steel. 459, 478-482 
;ute, 352. 354 

tnanufactured comnuKUtles, 457 
meal and meat puducts, 369, 
370. 374 

Dunerals and rodts. 141. 407-4n 
motor vebides and parts. 495, 
496 

nitjate, 413. 42S. 42$ 
petroleum, 250 
rdtosphate, 413. 414, 417 
^Dt fibers. 849-355 
p|i ^hffM ini«gmnp metals, 434 
Mtasb, 4ra.418.421 
njocessed foods. 549. 555 
pulp and paper, 524-529 
{fce.300.30l _ 

mu^wood, 378, 382. 389 


Trade, world, silver. 433 

sugar, 310, 312. 318-322, 557 
sulfur, 413, 425 
tea. 330, 333-335 
teitiles. 536, 543-548 
tobacco. 338, 339 
wheat. 2S8. 291-294 
woot 374, 375 

Trade agreements, 193, 201, 202 
(See alto Tariffs «nd controls) 
Trade routes, international, 320 
Trading areas and market centers, m- 
teraependence of, 186-188 
niraJ and urban, 183-188 
Trams (see Railway equipment} 
Tramp ships (tee Ocean shipping) 
Transport inputs, 150 
Transportation, 41, 43. 45. 84. 164 
of agncuUura] commodities, 291 
air. 101 

of aircraft and parts, 503 
climate and, 95-97 
of dairy products. 360-362 
of energy, 212 

of forest products, 883. 387-389 
and location of pioductloa, 149, 
150. 513 

of mined coDimoditui, 415, 416, 
442, 445. 471 

of motor vehlclei and parts, 492 
of petroleum and natural gas, 236 
of pulp and papa, 522 
of sugar, 303, 322 
use of energy in, 208. 282. 266 
water and, 100 
world patterns of, 164-184 
Transportation costs, 151-154, 157- 
16S 

and agncuJtural commoditiei^ 275 
in fo^ processing industry, 552, 
555 

and iron ore. 438. 443. 448, 450 
in iron and steel industry, 472, 474, 
479 

in pulp *"4 paper indus^, 523 
in textile industry, 540 
in transportation equipment indus- 
try. 489. 492. 494 

Transportation equipment, manufac- 
ture of, 482, 483, 489-504 
Trans-Siberian Railroad, 179, 3S2, 543 
Traps, petroleum and natural gas. 237, 
242 

Trawfes (tee Fishing craA/ 

Tribes in southern and eastern Asia, 
50-52 

Tnnidad, petroleum, 240 
Tropic of Cancer, 91. 62, 103. 129 
Tropic of Capricorn. 91, 02, 103. J29, 
313 

Tropical hardwood tree*. 148 


600 


INDEX 


TmpKs} ma hraO, 103, 115 
Trucul CoiSt, pettoleum, ^2 
Trucul Otiua (world map) 12 
TnuK gardcnicg, 13% 159 
Tfwk shipping 164, l<u 1S2 

o( agnukiaal 23L 

5S7 

c(oo»l,l-S-Zil 
of coUDo, 352 
ol dairy ptoducu, o62 
Chiron ore. 449 
ij/ivestxk •36S 
of petroleum, 24^ 2 o 0 
of loimdwood, 3S8 
of su^ 319 

Trust TorSisy of New CuisM (wceU 
map] 12 

Tuidia ^aoes, 107 115 
Tondm. 102 
soils, 114. llo 
Tuagstn. iB, 4-^% 4ol 
Tiuuaa (worldnap) 12 
phorpiiate, 41>-I17 
Turkesiu Desot. 94 
Turkey (wotldmap) 12 
cCKBSCTCUil'eubftstaace ecoaodbes, 

per capia apwal^ to etrfwny. 92 

per apita mcomet 63 

pecreWum, Sol, 2a2 

popuUtBB, 63 

ru{wa)V 1*9 

UnSt asd trade, SOI 

tobaooo >*37 

wheat, a52, .53, ^ 291 

T^phooev 91 
(See slid Homcanei) 


Vbsquitous mdostna, I 06 , o52 
Iganda (wld map) 12 
coffee, 329 

cciaamuag cajacry 63 
pa capUa iscoiae, 63 

population. 63 

toaodirood ct^asomption, 3*9 

LTraoiaa iridntfint distract 139 
rhptmfal mdnstiv al7 
Boa 444,440 
non and steeC 433, 4”»-rT 
textile mdustty 543 
thamodectoc unitx. -60 
Loderdrvdoped ecODKOies. 35.38, 
44-63. 2.-3 
ahaca. 3ao 

agntiiltnre, ol, 12% loO i t-. 

2*5-— 9 
aid to. 20’ 
coffee, 321, 329 


L oderdeyelopetj MoocBxis, cossumiv 
taon. 457 

cotton. 942. 343, .tSl 352 
energy 20* 203 2£fl 271 
Eah aad Esb ctoducts, 393. .a94. 
400 401 

food industry 549 -jS2 

faenequQi, .>53 

ii>-drwlectnc potent uda. -82. -60 
uustraa) pmath. 564 537 
Industrui ictftab, 432. 4S2. 4S3 

irwA fr/r e.Ay.^-m 

mtadependenr* of. 302. ^13 
iroD<«c.4„9 447 450 
iron and Mcel. 431 4&2 
iute,oS4 

Irvealock, ,>;>% jl> 9 o6t. 3*0 
manufacturing, 457 
maduti. dearth o4 43 
mia m g, 144 14o 40o, 410 
mcaor tetudea. tOa 
nuclear enogy -68 
petnlnim. ZJB. 23* S40 246 
popukCaon, 1.0, 129 130 
pmuctioii, 2, ISO 
pu^ and papw i^way S.3 
railwav equipmoit. 49^ 497 
radwa 1 . J 9 
nce.»3 

rouaiiniMd. rO-aOCl 33* 3&0 
teanou. ) $ 
aasai.3M 

rupr u07 313.319 320 
tanSi and trade. 190, 200 ^9 .60 
eea.,M0 oil 
tsranmlc^ 34 

textile io£sti 7 »31-5>r> 54^ 547 
wheat. 234 
wood. 209 

1 odergroand depoxtfx, gold. 429-411 
pUrinimutype aaetals, 455 
Inaaplrynient id selected areas of 
Crutn] State* (map) 44 
l/nm t4 Soulb 4fnca (wvld man) 
12 

agneukoe. 135 
chmate, 92. 94 
coal. 217 233 

C^sunux^ tfw pM-rfy ^ 

<x«D.301,sa5 

iLamceidx. 454 

electric power ?*■’. 

eaa^ mosamptkio, 209, 212 

gold. 429-4x2 

grasses. 106. 109 

^armg; 145 

iron oec. 410 443 

am and ste^ 481 

mamafactiirn^ 138 

po capita numne, 63 

pktnum-graiip OMtals, 435. 451 


Ijxuos of South Africa, pcpulahoD, 68 
pulp and papo industry 5-8 
radwa^-s, 1 9 
sugar 514 

tariffs and trade. 191, SOO 201 23’ 
ihcnum, 2C3 266 
uramum. 251, ^BS 
Si bat, ^2 
wwt 3"2-3*3 

Liuoo of Sonet Socijl^a Bepubbet 
(see Sos-iet f,nian} 

Coiled Ara6 fScpu&oc (SS'S^ *** 
Sjrta) (wcclanup) 12 
agricukure, 12* 


consuming capacity 6% 0 
cotton. 343, isol 3o2 

inUtad-waterway and oiaad sb^ 

pmg, 1*5 

po capha mceme, 63 
p«» captu propensity to ocnang*^ 
32 

petTolrum, .oi 253 
pbo-*—* •*'" 


160 

brtffs a^ Cade, 293 

• beat. »•» ^ ,, 

Ciuted liJngdotB (world map) ^ 
agmlrure, 131. 2^ 
aircraft mdostiv SOI 

beef and i-eal. u65.a6S.ue8 , 

- • ly SU oH 51 


coal 21* 223-25% 4-5 


cmn nsperts, 50o 
dairy products, o00-x&4 
electric powa - 06 , .5* -61 
eofTQ 20S.23 -66 
lerhlizatjon. 413 
£sh and fish predadr, 401-404 
food mdushi 550 55* 

gold. 4-S. ,12 
mdushial "wealc 4>l 
oon ore. 450. 440 446-tol 
mm and steel 409 46&-Ma, 4 9- 
4&2 


^laals an/ro^ 406. 403 
motor c-ebades, 491-136 
nitrogm, 423 

tauag r 266 

ocean craft. I®, m 
paper and paperboard mcsum^’®' 
024. o29 

petroleira i jter estx, 24 2o- 
p tatii j ratals, 4x4 



INDEX 


601 


United Kingdom, poDvdabon, 68 
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